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Description 

in U.S. Patent No. 4.219,559 there are described a number of N-heterocyclyl-4-piperidinamines having 
the formula 



5 



10 



"'^Sont concerns with novo, W« n«erooycl,ln»*». «• whiCh 
may structurally be represented by the formula 



20 



25 \ — / ii > 



^3 (I), 



the pharmaceutically acceptable acid addition salts and the possible stereochemical* isomeric forms 



30 thereof, wherein: 

X =A 2 -A 3 = A* is a bivalent radical having the formula 



40 



-CH = CH-CH = CH- 


(a-1), 


-N = CH-CH = CH- 


(a-2). 


-CH = N-CH = CH- 


(a-3), 


-CH = CH-N = CH- 


(a-4),or 


-CH = CH-CH = N- 


(a-5). 



.neroin on. or two iwdrooen atoms in said steals (.-.) ■ (a-5) »». oach tnrjeportden* front oar* <*.. 

substituted with one or two Ar 1 radicals; 

a member selected from the group consisting of hydrogen and lower alkyl; 

L is a membe%etected from the group consisting of a radical of formula 

50 

U-C r H 2r -T-C s H 2s - (b-l);and 
a radical of formula 

55 
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45 



wherein one or two hydrogen atoms in the bivalent radical -C s H 2s - may, each independently from each 
other, be replaced by halo, hydroxy, mercapto, isothiocyanato, isocyanato, lower alkyloxy, lower alkylthio, 
Ar 1 , Ar 1 0-, Ar 1 S-, Ar 1 S02-, or NR 3 R 5 ; and 
70 n is 0 or the integer 1 or 2; 

r and s are, independently from each other, 0 or an integer of from 1 to 6 inclusive; 
Tis-Y-or 

x 

75 II 

-Z-C-Y-; 

V is 

20 X 

or a direct bond; 
25 said Y being O, S. NR 3 or a direct bond; 
X being O, S, CH-NCfe or NR 4 ; 
Z being O, S, NR 5 or a direct bond; and 

said R 3 being hydrogen, lower alkyl, (Ar 2 )lower alkyl, 2-lower alkyloxy-1 ,2-dioxoethyl or a radical of 
formula -C( = X)-R 6 i R 6 being hydrogen, lower alkyl, Ar 2 t Ar 2 -lower alkyl, lower alkyloxy, Ar 2 -lower alkyloxy, 
30 mono- or di(lower alkyl)amino, Ar 2 -amino, Ar 2 -lower alkylamino or Ar 2 -lower alkyl(lower alkyl)amino; 

said R* being hydrogen, lower alkyl, cyano. nitro, A^-sulfonyl, lower alkylsulfonyl, lower alkylca^nyl 
or Ar 2 -carbonyl; and 

said R 5 being hydrogen or lower alkyl; 

wherein L 1 is a member selected from the group consisting of hydrogen; halo; hydroxy; lower alkyloxy; 

35 lower alkylthio; cyano; mercapto; isocyanato; isothiocyanato; Ar 1 ; Ar 1 -carbonyl; Ar'-sulfonyl; 

lower alkylsulfonyl; cycloalkyl being optionally substituted with up to two substituents each independently 
selected from the group consisting of lower alkyl, cyano and Ar 2 ; [10,11-dihydro-5H-dibenzo[a,d]- 
cyclohepten-5-ylidene]methyl; Het; and furan substituted with substituted lower alkyl; said substituted lower 
alkyl being lower alkyl substituted with a member selected from the group consisting of hydroxy, mercapto, 

40 lower alkyloxy, lower alkylthio, aminolower alkylthio, Ar 2 -oxy and a radical of formula 



-Or 



2 ~ C 1: D 2t- y - 



<c>, 



wherein: 

t is 0 or an integer of from 1 to 6 inclusive; and 
R 7 is hydrogen or lower alkyl; 
50 provided that: when in said radical of formula (c) t is 0, then Z or Y is a direct bond; and 

where r is 0, L 1 may also be lower alkenyl, ArMower alkenyl or lower alkyl substituted with two lower 
alkyloxy radicals; and 

where r is 0 and T is NR 3 , or T is -N(R 5 )-C( = X)-Y or T 1 is -N(R 5 )-C( = X)-, L 1 may also be amino, lower 
alkylamino or Ar 1 -amino; and 
55 where r is 0, and T is -N(R 5 )-C( = X)-Y or T 1 is -N(R 5 )-C( = X)-, L 1 may also be nitro; 

said Het being an optionally substituted five- or six-membered heterocyclic ring, being optionally condensed 
with an optionally substituted five- or six-membered carbocyclic or heterocyclic ring; 
and said Het may be unsaturated or partly or completely saturated; 



3 



EP 0 151 826 B1 



carbon atoms; 

radical of formula <b-2> wheroln L' Is hydro** and »hare<n V .a -Z-C(-X) whararn 
'"fTa^ta 0 ^"^^.) wharaia U la halo, hydroay, Iowa, affrykar,. marcaplo., M 

^^T^^^^^'^l* V is hydros hydro,, lowar 
alkyloxy. M •ftyWo. foroapfo. Hot. A.', cyanato. '^"f^^^t' 0 md L . „ a, rfcsoatfsd 

lower alkyl substituted with one /V ' radical. heterocycle whlC h is substituted with a hydroxy, 

diamine of formula (III). 



35 



40 



45 



» 2 , » l 



aA "* 



Ia-N^ ^-B-C-W + T| ^ 3 > 
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(III) 



(I) 
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In (II) X 1 Is O. S or NH. 

W as used in the foregoing and following reaction schemes is an appropriate leaving group such as, for 
example, halo, e.g. chloro, bromo or iodo, a sulfonyloxy group, e.g. methylsulfonyloxy or 4-methylphenylsul- 
fonyloxy, and where W is connected to a -C( = X)-, -C( = X 1 )-or -C( = X 2 )- radical it may also be lower 
5 alkyloxy, lower alkylthio, Ar 2 -0-, or Ar 2 -S-. 

The piperidine of formula (II) may in situ be generated, for example, by converting a piperidine which is 
substituted in its 4-position with a -B-C( = X 1 )-OH radical into a piperidine of formula (II) by reacting the 
former piperidine with thionyl chloride, phosphor trichloride, polyphosphoric acid, phosphoroxychloride and 
the like. 

10 The reaction of (II) with (III) may be conducted in a suitable solvent such as, for example, a hydrocarbon, 
e.g., benzene, hexane, an ether, e.g., l,V-oxybisethane, tetrahydrofuran, a ketone, e.g., propanone, an 
alcohol, e.g., methanol, ethanol, 2-propanol, 1-butanol, a halogenated hydrocarbon, e.g., trichloromethane, 
dichloromethane, an acid, e.g., acetic acid, propanoic acid, N,N-dimethylformamide. N.N-dimethylacetamide 
and the like, and mixtures of such solvents. Depending upon the solvent and nature of W it may be 

75 appropriate to add an appropriate base and/or an iodide salt, preferably an alkali metal iodide, to the 
reaction mixture. Elevated temperatures may enhance the reaction rate. 

The compounds of formula (I) can also be prepared by reacting an intermediate of formula (V) with a 
piperidine of formula (IV) wherein E 1 and E 2 are selected so that during the reaction a radical -B-is formed. 



20 



25 




(IV) 

(V) 



30 For example, the compounds of formula (I) can be prepared by reacting a piperidine of formula (IV) wherein 
E 1 is a radical of formula -B-M with an intermediate of formula (V) wherein E 2 is a radical of formula -W. 



35 




(IV-a) 



In (IV-a) M is, depending upon the nature of B, hydrogen or an appropriate alkalimetal or earth alkaline 
metal and in (V-a) W has the previously described meaning. Additionally, the compounds of formula (I) can 
45 also be prepared by reacting a piperidine of formula (IV) wherein E 1 is W with an intermediate of formula (V) 
wherein E 2 is a radical of formula -B-M, said W and M having the previously described meanings. 



50 




(IV-b) 

<V-b) 
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More partly, the compounds of formu.a (I) wherein *^™*»^£Z£Z 
EMs a £fc£ Tformula V <«V-d). with an intermediate of formula (V) wherein E 2 ,s a rad,ca. of formula 



s -CHz-W, (V-d). 

A a 1 



:,-h\ch -V 



70 L-H }-CB 2 -W 




CXV-c> , * 2 ^* 1 

(V-C) * R 



T5 



2 ,1 _ N S.V 



R R A 



A -A 2 



nr 1 



'A 2 ^ 



(rv-d) 

(V-d) 



* The ,ea*n e. (IV) with (V) ma, chnvenier* c^ucttd In ^ ^^j£t 

35 rea Ue' compounds of formuia (I) can aiso be derived from a 1 .^ihydropyridine derivative of formula (V.) 
following art-known reducing procedures. 



f 2 f 1 i 



-in: 




46 



(VI) 



A <^ 2 reduction ^ j ^ 

A 3 * 

A 4// 



60 



"^S^^^SSK, can a,so be cohaertte into each mm. A nemhe, o, each reaCees -1 he 
^aeTttrpinvTe'SnSura, rep.eaentt.ena e. the eettpoende e, .enhatt „, and 0. certain 
precursors and intermediates thereof the 



55 
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-radical will hereafter be represented by the symbol D. 
10 The compounds of formula (I) wherein L is L 2 . said compounds being represented by the formula (l-b) 
can be prepared by alkylating an intermediate of formula (VII) with a compound of formula (I) wherein L is 
Q 2 , said compound being represented by the formula (l-c). 



(VII) (i-c) (I ~ b) 



L 2 as defined hereinabove is a radical of formula (b-1) other then hydrogen, said radical being represented 
by the formula (b-1 -a), or a radical of formula (b-2). 

In (VII) and (l-c), Q 1 and Q 2 are selected so that a bivalent radical of formula (b-1 -a) or (b-2) is formed 
during the alkylation reaction, said (b-1 -a) and (b-2) having the previously described meaning. 
25 For example, the compounds of formula (l-b) can be prepared by N-alkylating a piperidine of formula (l-c) 
wherein Q 2 is hydrogen, said piperidine being represented by the formula (l-c-1), with a reagent of formula 
(Vll-a) 

30 L 2 -W + HO N-alkylation ^ (I-b) 

(VH-a) (I-c-1) reaction 



"Additionally, the compounds of formula (l-b), wherein L 2 is a radical of formula (b-1 -a), wherein T is T 2 , 
35 said T 2 being O, S, NR 3 or -Z 1 -C( = X)-Y-, said Z 1 being O, S or NR 5 , or a radical of formula (b-2) wherein 
V is T 3 , said T 3 being -Z 1 -C( = X)- or a direct bond, said compounds being represented by the formulae (I- 
b-1-a), respectively (l-b-1-b), can be prepared by alkylating a piperidine of formula (l-c-2) with a reagent of 
formula (VI l-b). 



40 1 1 2a 

x/_ c H -W + Q -D alkylation 

r 2r 

(Vll-b) (l-c-2) reaction 



45 U-CrHzr-T^-CsHzs-D (l-b-1-a) 




L 1 -.C r H 2r -T 3 -N A D ( I-b-l-b } 



< CH 2 ) n 



In (l-c-2) Q 2a is a radical of formula H7^-C s H 2s - 
respectively a radical of formula 

55 
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and w has the previously defined meaning of W. and where r = 0. and V is Het or ». it may also be 
lower alkyloxy or lower alkylthio. 



10 




JcU^-* 4 * ♦ W-C g H 2s -D alkylate /^H^^H^-P 
(VII-c) (I-c-3) reaction (I-b-2) 

20 The a,y.ation reactions are convenient conducted SSf£ 

aromatic hydrocarbon, e.g.. benzene. J"***^ and the like; 

methanol, ethanol. 1-butanol and the l.ke; a k *° ne -j^^^ (DMF); 

an ether, e.g.. 1.4-dioxane. ^'"^r^ -mithy.-2-pyrrolidinone; and the 

as N.N-dimethylacetemide (DMA); dimethyl ^^J^^T^Vkali metal carbonate or hydrogen 

K. The addition of an appropriate base such as. tor «TP^ ? N>NKl iethylethanamine or N-(1- 

The compounds of formula (l-b) can also be p J L *-- C -0 being a compound of 

with an appropriate carbonyl-compound of formula L - C - • O (VM). ««» 
SmuTa J-H wherein a -CH 2 - radical is oxidated to a carbonyl rad.cal. 

l/^C-O ♦ (l-c-D , ± (I ~ b) 



(VIII) 



40 



45 



The confound* C — M. — ^ * S«2£ 

reaction ol a compound ol lomniaa <l) «wre n L » . L i«yV.)-0 botod a coaapoond ot 

app ,op,i«a 3 oarbonyl^repoun lot tore* ,V ^l?J^^™ c<m^«^V*. 



carbonyl radical. 

lMc H, , )-0 ♦ HH( R 3 )-C g H 2s -D _^ ^-C r H 2r- N(R3) - C 8 H 2s- D 

(«) cx-a> 

55 X. 1 -C r H 2y -»<* 3 )H + °-( C s H 2 3 -1 )_D (1 " b " 3> 
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Said reductive N-alkylation reaction may conveniently be carried out by catalytically hydrogenating a 
mixture of the reactants in a suitable reaction-inert organic solvent according to art-known catalytic 
hydrogenating procedures. The reaction mixture may be stirred and/or heated in order to enhance the 
reaction rate. Suitable solvents are, for example, water; lower alkanols, e.g. methanol, ethanol, 2-propanol 

5 and the like; cyclic ethers, e.g. 1,4-dioxane and the like; halogenated hydrocarbons, e.g. trichloromethane 
and the like; N,N-dimethylformamide; dimethyl sulfoxide and the like; or a mixture of 2 or more of such 
solvents. TheTeTm "art-known catalytic hydrogenating procedures" means that the reaction is carried out 
under hydrogen atmosphere and in the presence of an appropriate catalyst such as, for example, palladium- 
on-charcoal, platinum-on-charcoal and the like. In order to prevent the undesired further hydrogenation of 

10 certain functional groups in the reactants and the reaction products it may be advantageous to add an 
appropriate catalyst-poison to the reaction mixture, e.g., thiophene and the like. 

The compounds of formula (l-b), wherein L is a radical of formula (b-1-a) wherein T is Z 1 -C(=)^>-NH-. 
Z 1 being as previously described, X 2 being O or S, and said compounds being represented by the formula 
(l-b-4), can generally be prepared by reacting an isocyanate or isothiocyanate of formula (l-f) with a reagent 

75 of formula (XI): 



^-C H -Z 1 !! + X 2 ~C»N-C H -D . I^-C H -Z^-NH-C H -D 

20 t *x s 2s ^ r 2r 8 2s 

< XI > (I-f) (I-b-4) 



The compounds of formula (l-b), wherein L 2 is a radical of formula (b-1-a), wherein T is -NH-C^X^Y 1 -, 
25 Y 1 being as previously described, and the compounds of formula (l-b), wherein L 2 is a radical of formula (b- 
1-a), wherein T is -NH-C^X 2 )- and s is 0, and the compounds of formula (l-b), wherein L 2 is a radical of 
formula (b-2). wherein T 1 is -NH-C( = X 2 )-, said compounds being represented by the formula (l-b-5-a), 
respectively (l-b-5-b) and (l-b-5-c), can be prepared by reacting an isocyanate or isothiocyanate of formula 
(XII) with a piperidine of formula (l-c-4), respectively (l-c-1) and (l-c-5). 

30 

x 2 

L X C r H 2r -N-C-X 2 + HY 1 -C B H 2fl -D _^ I^-C^^-NH-C-^-C^H^-D 
35 (XII) (I-c-4) (I-b-5-a) 

X 2 

1 " 

(XII) + H-D _ L -C -NH-C-D (I-b-5-b) 

to > r 2r 

(I-c-1) 



45 



50 



(XII) + HN 





(l-c-5) (I-b-5-c) 



The reaction of (XI) with (l-f) and of (XII) with (l-c-4), respectively (l-c-1) and (l-c-5) may be conducted in a 
suitable reaction-inert solvent such as, for example, a hydrocarbon, e.g., benzene, a ketone, e.g., acetone, a 
halogenated hydrocarbon, e.g., dichloromethane, trichloromethane, an ether, e.g., 1,V-oxybisethane, 
tetrahydrofuran and the like. Elevated temperatures may be suitable to enhance the rate of the reaction. 
55 The compounds of formula (l-b), wherein L 2 is a radical of formula (b-1-a), wherein T is -C( = X 2 )-Y 1 -, 
and the compounds of formula (l-b), wherein L is a radical of formula (b-1-a), wherein s is 0 and T is a 
radical of formula -C( = X 2 )-, and the compounds of formula (l-b) wherein L 2 is a radical of formula (b-2), 
wherein T 1 is -C( = X 2 )-, said compounds being represented by the formula (l-b-6-a), respectively (l-b-6-b) 



9 
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and (.-b-6-c). may be prepared by reacting a pyridine of formuia (.-c-4). respective* (.-c-1) and (*-5) with 
a reagent of formula (XIII). 



70 



75 



25 



30 



x 2 



L i. CH J-oh + (i-c-4) _^ i. 1 -c r H 2r -c-* 1 -c 8 H 2s- D 

L <XIII> CI-b-6-a) 



(XIII) + (I-C-l) 

(I-b-6-b) 




20 (XIII) + (I-c-5) 

(I-b-6-c) 




35 



40 



45 



The reaction of (X„.) with (.-c-4, respective* «-c-V ^^^^32? S — 
known esterification- or amidation reacton-procedures. For ^^^^Z^^ reac ted with 
into a reactive derivative. e.g.. an anhydride <»*^K^™ £J3 w^a suitabie reagent 
(l-c-4), (l-c-1) or (l-c-5); or by reacting (Xli.) and O-c-4). ^^0^1-meSy.pyridinium iodide and 

capable of forming amides or esters, e.g., d.cyc to" 8 ^ 1 ^"™^: ™ s ^ ven J^ h P as, for example, an 

appropriate ) C = X generating agent. 

generating agent (I-b-7-a) 

(XI) + (I-c-1) + />* ^ I- c r H 2r 

generating agent (I-b-7-b) 



50 



♦ ,X-C-S, . >X _ ^^^^--''-Qt 0 



55 
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20 



25 



solvent, such as, for example, a hydrocarbon, e.g., benzene, methylbenzene; an ether, e.g., 1,V-ox- 
ybisethane, tetrahydrofuran; a halogenated hydrocarbon, e.g., dichloromethane, trichloromethane and the 
like. The addition of a base such as, for example, an alkali metal carbonate or hydrogen carbonate or an 
organic base, e.g., N,N-diethylethanamine and the like, may be appropriate. 

The compounds" of formula (l-b) wherein L 2 is a radical of formula (b-1), wherein s is an integer of from 
2 to 6 inclusive, said compounds being represented by the formula (l-g) can be prepared by reacting an 
appropriate alkene of formula (XIV) with a piperidine of formula (l-c-1). 



10 L 1 C r H 2r -T- lower alkenediyl-H + (I-c-1) > L^H^-T- lower alkanediyl-D 

(xiv) (l-g) 



The compounds of formula (l-b) wherein L 2 is a radical of formula L 1 -C r H 2r -T-C s .2H2s.4-CH(Y 1 H)-CH2-, 
75 wherein s* is an integer of from 2 to 6 inclusive, said compounds being represented by the formula (l-h) 
may also be prepared by reacting a reagent of formula (XV) with a piperidine of formula (l-c-1). 



.1 v l» 



y x Y H 

(XV) Ci-h) 



The reactions of (XIV) with (l-c-1), and (XV) with (l-c-1) may be conducted by stirring and, if desired, heating 
the reactants together. The said reactions may be conducted in a suitable solvent such as, for example, an .. 
alkanone, e.g. 2-propanone, 4-methyl-2- propanone, an ether, e.g. tetrahydrofuran, 1 ,1 '-oxybisethane, an 
alcohol, e.g. methanol, ethanol. 1-butanol, N.N-dimethylformamide, N,N-dimethylacetamide and the like. 

30 It is evident that the radical "-lower "alkenyl-", the corresponding "-lower alkanediy I- "radical and the 
radical C2S-2H2S-4 rnay bear the previously described substitutions of the radical -C S H2 S -. 

The compounds of formula (I) wherein L 1 is Het, said compounds being represented by the formula (l-i). 
may also be prepared following procedures for preparing ring systems which are known in the art or 
analogous procedures thereof. A number of such cyclization procedures will be described hereinafter. 

35 The bivalent radical K used in the description of these cyclization reactions has the following meaning: 

-C r H 2r -T-C s H 2 s- (d-1); or 



-C H -T 1 -* (a-2); 
r 2r \ / 



< C Vn 



45 and the radicals (e-1), (e-2), (e-3), (e-4), (e-5), (e-6) and (e-7) also used in the description of these 
cyclization reactions have the following meaning : 



50 



55 
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T5 



20 



25 



30 



x ' 2 x 2 

R 18 



- L.R 19 



-6 ) , and 



R 20 

« 2 




= 5 



I r <-'» 



aach impendent,, optional sub^w, of the £'> ^ ™ 2™ R» «" « «" *> 

SETS ^yi ^bU !• •. •» or MM Werocde u, v*«b «» «e 
attached, a bicyclic Het-system. oDtionally substituted imidazolyl radical, said 

Wp,o~»te tHaWtowe. alkytox^thyllimkMmlde darivafva ol tormul. (XVI). 



35 



40 



45 



lower alkyl-CK c 
lower alkyl-O-i 
R 




(XVI) (i-i-l> 



50 



„b W aln R«. B- and R» ara aach indapandantw » P-aaanca a. an 

^rrzro,^ 

formula (l-»-2) or (l-i-3). 



55 



12 



EP 0 151 826 B1 



30 



35 



50 



R 24 -CH-OR 25 + fl NKr . R . D cyclization R 2 * S> Jt-D 

IB 2 It > 25|l H 

W O S reaction ^ R N 

(XVII) (XVIII) (I-i-2) 



R 27 o * 2 * *v/* 2? 

26 H I » 1 Y 

I -C-NH 2 + W-fcH-C-K-D ^ £ -i-R-D 

(XIX). (XX) (I-i-3) 



15 R 2 *, R 25 , R 26 and R 27 are each independently optional substituents of the said thiazolyl ring, or, where 
in the compounds of formula (l-i-2) said thiazolyl ring is condensed with a five- or six-membered hetero- or 
carbocyclic ring, R 24 and R 25 taken together say form a bivalent radical of formula G 3 . 

Further, where Het is a radical of formula (e-1), said Het may be formed by condensing an intermediate 
(XXI) with a )C = X 2 generating agent, e.g. urea, thiourea, I.V-carbonylbisIIH-imidazole], lower alkyl 

20 carbonohalidate, phosgene, thiophosgene, trichloromethyl carbonohalidate and the ¥ke. 

R 11 

25 G 1 If + >-X 2 



Il 2 generating 
X agent 



(XXI) (I-i-4) 

The compounds of formula (l-i-4) wherein R 11 is hydrogen say additionally be prepared by cyclizing an 
intermediate of formula 

X 2 

S yrNH-C-NH-K-D 
G II (XXII), 
N ^C-W 

40 Il2 

X 

which may in situ be generated by reacting a reagent (XXIII) with an amine (XXIV). 



45 2 



X (XXIV) 
(XXIII) 



H 2 N-K-D ( XXII ) . 



The reaction of (XXI) with the ) C = X 2 generating agent and the cyclization of (XXII) may conveniently be 
conducted in a suitable solvent such as, for example, an ether, e.g. 1,1-oxybisethane, tetrahydrofuran, an 
55 halogenated hydrocarbon, e.g. dichloromethane, trichloromethane, a hydrocarbon, e.g. benzene, methylben- 
zene, an alcohol, e.g. methanol, ethanol, a ketone, e.g. 2-propanone, 4-methyl-2-pentanone, N.N-dimethyl- 
formamide. N,N-dimethylacetamide, or mixtures of such solvents, optionally in the presence of an appro- 
priate base "such as, for example, N,N-diethylethanamine, an alkali or earth alkaline metal carbonate or 
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hydrogen carbonate. In order to enhance the r ^^* 8 ^™* ^cycfeing^inteSate 
Further, where Hot is a radical of fomuda (e-2) sadj Jet maybe generate y ^ ^ 

(XXV) with an acid (XXV.) or a suita ^"* on ^ aTaromatic amino acid or -thioacld of 

(l-i-5)' Alternatively an intermediate (XXVII) may he condensed w,th an aro 
formula (XXVIII), preparing also a compound (l-i-5). 



10 




5 



(XXV) 



75 



20 



25 



X 2 



+ R 12 COOH 



(XXVI) 



+ R 12 -C-NH-K-D_ 



(I-i-S) 



<XXVIII) 



(XXVII) 



solvent, soon as. W- example, a ^'~^^ r ^ s 8 ™„l r » redu oe the reaction time. 

instance It may be approve to ese ^'T^^Z^en and is a radical of lom.uk. «'"- 

CH "Td S «T?tSiC!Sl ?ZL."*W - an ap^iate aoCv.no *— 

ketonfoHormoia (XXXI). thus P™Pa*9 a compound of fo.rm.la (h-A 



30 



35 



40 



R' 



.13 




iH-K 13 
(XXIX) 



CHssC-R 



(XXX) 



.14 



•eg 



l£ra 



(I-i-6) 



45 



50 



55 



(XXIX) 



R 14 



(XXXI) 




(I-i-7) 



« reecnon o, (XXtX, - (XXX. »■»£«— £J ^0^' ITSLTSLj 

an intermediate (XXXIII), thus giving a compound (I-.-8). 
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NH„ 




O 

(XXXIII) 



K-D 




Where Het is a radical (e-5) being connected to K by the G 3 containing ring and bearing a 2- 
mercaptosubstituent, said Het may be formed during the cyclization of an intermediate (XXXII) with CS2. 
10 thus preparing a compound (l-i-9). 



75 



25 



30 



35 



40 



<TYy SH 



K-D 



NH 



{XXXIV) 



K-D 



(I-i-9) 



20 Where Het is a radical of formula (e-6) being connected to K either by the G 4 containing ring or by the 
imidazole ring, said Het is formed during the condensation reaction of a reagent (XXXV) with an 
intermediate (XXXVI) respectively by the cyclodesulfurization reaction of an intermediate (XXXVII), thus 
preparing a compound (M-10) respectively (l-i-11). 



NH 



(XXXV) 



R 18 -HN 



IPS 



K-D 
4 



(XXXVI) 




(I-i-10) 



3NH-R 18 
NH-C-K- 



II 

S 

(XXXVII) 



cyclodesulfurization 
~™ — reaction 




K-D 



(I-i-11) 



The reactions of (XXXII) with (XXXIII). of (XXXIV) with CS2 and (XXXV) with (XXXVI) may conveniently 
conducted in a suitable reaction-inert solvent, such as for example one of the solvents given hereinabove for 

45 the preparation of (l-i-4) optionally in the presence of an appropriate base, e.g. one of the bases also 
described for the preparation of (l-i-4); higher temperatures may be used to enhance the reaction rate. 
The cyclodesulfurization of (XXXVII) may be carried out by the reaction of (XXXVII) with an appropriate alkyl 
halide, preferably iodomethane in an appropriate reaction-inert organic solvent, e.g., a lower alkanol such as 
methanol, ethanol, 2-propanol and the like. Otherwise, the cyclodesulfurization reaction may be carried out 

50 by the reaction of (XXXVII) with an appropriate metal oxide or salt in an appropriate solvent according to art- 
known procedures. For example, the compounds of formula (I) can easily be prepared by the reaction of 

(XXXVII) with an appropriate Hg(ll) or Pb(ll) oxide or salt, such as, for example HgO, HgCfe, Hg(OAc)2, PbO 
or Pb(OAc)2. In certain instances it may be appropriate to supplement the reaction mixture with a small 
amount of sulfur. Even so methanediimines, especially N.N'-methanetetraylbisIcyclohexanamine] may be 

55 used as cyclodesulfurizing agents. 

Where Het is a radical (e-7), said Het may be formed during the condensation of an intermediate 

(XXXVIII) with a / C = X2 generating agent, following the same procedures as previously described for the 
preparation of (H-4) starting from (XXXIII). 
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^ NH-R 20 



« 5 1 

(XXXVIID 




(I-i-12) 



" The compounds o, formula 0) can a,so be - ^ — — * - - 

functiona. grouptransformation J ■» ^t^d into the corresponding compounds 

The compounds of ^rmula (i) w h£H ^ s ^^ n e g by react|ng j. f0 rmer 

of formula (I), wherein -B- is -SO-or -SOr _by ar . approp ^ ^ a e g 3. 

, 5 compounds with a suitable ox.dat.ng agent such a* for emmp e, P such ^ f 

chlorobenzenecarboperoxoic ^^^^SS^X^c^ e.g. benzene, a halogenated 

. r isss: sr^-ir- — - - conducted at room or 

elevated temped-. «im an oacess «f "^^S^rti-lwl oan be converted »* •» co«o«PC««»g 
The compounds ot locmole (I) havms I • mtro **™"^L, S in a hydrogen-containina medium tn 
eminee b» sWn, and. if desiied, heating * .to lamp*, p^num^co-. 

^£SSTEi£ «- «P— - ^ • ^ ° Cyan ° "**"* can converted 
pontaehtortde. Monyl bromide. P^"*^ '^JtZ may bo converted Into mo eonosponding 
the STpS, oxo compounde '~"™^Xi- oS tt mediom. o. g . an 

rSSKS?* 25 -* P^mon-oha,^ en 
the like catalysts. _ mau he -^aced by hydrogen following art-known 

Halo atoms substituted on aryl groups may be replay V * compounds in a suttabte 
hvdrooenolysis procedures, i.e. by st.rr.ng and. if desir ed w*™* pa |ladium-on-charcoal 
Welder hydrogen atmosphere * ^JJ-^ - ^ Si or a lower a.ky.thio 
and the like catalysts. Said halo ^ may ateo be J ^o. or thioalcoho. or. preferably. 

3«»^^~ ™ ^ ^ 69 an aqueous hydroch,oric or 

hydrobromic solution. . . where N R\ N r3, N r* or NR 5 is NH. or an 

" The compounds of formula (I) conta.n.ng an WM*^ h drogen atom 5n sa.d 

amino group, e.g. where AR- A* or ^^^^ art-known procedures such as. or 
imi no or amino may be replaced * »«^JJ^ the , ik e methods. A number of such procedures 

r b fde^r^ *- -* 9roups or substi,uted ,ower 



40 

in 

45 



50 



55 
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groups say be introduced by reacting the starting compounds with an appropriate N-alkylating agent 
following the procedures described hereinabove for the N-alkylation reactions of (VII) with (l-c), or by 
reacting the starting compounds with an appropriate carbonyl-compound following the reductive N-alkylation 
procedures described hereinabove for the reductive N-alkylations of (l-c-1) with (VIII), (l-d) with (IX) and (l-e) 
5 with (X). 

Lower alkyicarbonyl, Ar 2 -carbonyl and the like groups may be introduced by reacting the starting amine 
with an appropriate carboxylic acid or a derivative thereof such as, for example, an acid halide, acid 
anhydride and the like. 

Lower alkyloxycarbonyl and Ar 2 -oxycarbonyl groups can be introduced by reacting the starting amine 
w compound with an appropriate carbonohalidate, e.g. ethyl carbonohalidate, phenylmethyl carbonohalidate 
and the like. 

Ar^NH-CO, Ar 2 -NH-CS, (lower alkylamino)-CO- (lower alkylamino)-CS~, and the like groups can conve- 
niently introduced by reacting the starting amine compound with an appropriate isocyanate or 
isothiocyanate following the procedures described hereinabove for the preparation of (l-b-4), (l-b-5-a), (l-b-5- 
75 b) and (l-b-5-c). 

The compounds of formula (I) containing a substituted nitrogen atom may be converted into the 
corresponding compounds of formula (I) wherein said nitrogen bears a hydrogen atom following art-known 
methods for preparing N-H groups such as, for example : 

1. where said nitrogen is substituted with an Ar 2 -CH 2 group, by treating the starting compounds with 
20 hydrogen in the presence of a suitable catalyst, e.g. palladium-on-charcoal, platinum-on-charcoal, in an 

appropriate solvent; 

2. or, where said nitrogen is substituted with a sulfonyl group, e.g. lower alkylsulfonyl and Ar 2 -sulfonyl, by 
treating the starting compounds with an aqueous acidic solution preferably in the presence of a catalyst 
such as, for example, phenol, methoxybenzene and the like; 

25 3. or, where said nitrogen atoms are substituted with an Ar 2 -carbonyl group by treating the starting 
compounds with an aqueous basic solution, e.g. a alkali metal solution; 

4. where said nitrogen is substituted with lower alkyloxy carbonyl or Ar 2 -oxycarbonyl. by treating the 
starting compounds with an aqueous acidic or aqueous basic solution optionally in admixture with an 
organic solvent or where said nitrogen atom is substituted with Ar 2 -oxycarbonyl, by catalytically 
30 hydrogenating the starting materials in a suitable solvent. 

The compounds of formula (I) containing a nitrogen atom substituted with Ar 2 -CH 2 - may be converted 
into the corresponding compounds where said nitrogen is substituted with lower alkyloxycarbonyl, for 
example by treating the former compounds with a lower alkyl carbonohalidate in the presence of a suitable 
solvent and, if desired, in the presence of an appropriate base. 
35 The compounds of formula (I) containing a mercapto group may be converted into the corresponding 
isothiocyanato containing compounds by treating the starting amino compounds with CS2 in the presence of 
N.N'-methanetetraylbisIcyclohexanamine]. 

The compounds of formula (I) containing a -CH 2 -C( = 0)- fragment can be converted into the cor- 
responding compounds of formula (I) containing a -CH(halo)-C( = O)- fragment following art-known halo- 
40 genating procedures, e.g. by treating the starting compound with a halogen. 

In all of the foregoing and in the following preparations, the reaction products may be isolated from the 
reaction mixture and, if necessary, further purified according to methodologies generally known in the art. 

The compounds of formula (I) have basic properties and, consequently, they may be converted to their 
therapeutically active non-toxic acid addition salt forms by treatment with appropriate acids, such as, for 
45 example, inorganic acids, such as hydrohalic acid, e.g. hydrochloric, hydrobromic and the like, and sulfuric 
acid, nitric acid, phosphoric acid and the like; or organic acids, such as, for example, acetic, propanoic, 
hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanediol, butanedioic, (Z)-2- 
butenedioic, (E)-2-butenedioic. 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1 ,2,3-pro- 
panetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohex- 
50 anesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. Conversely the salt form can 
be converted by treatment with alkali into the free base form. 

Some intermediates and starting "materials in the foregoing preparations are known compounds which 
say be prepared according to art-known methodologies of preparing said or similar compounds and others 
are new. A number of such preparation methods will be described hereinafter in more detail. 
55 The intermediates of formula (II). wherein B is CH 2 , X 1 is NH and W is lower alkyloxy, said 
intermediates being represented by the formula (ll-a), can be prepared by reacting a (cyanomethyl)- 
piperidine of formula (XXXIX) with an alcohol, e.g. methanol, ethanol and the like, in the presence of an 
acid, e.g. hydrochloric acid. 
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acid 

/-ch 2 CN + lower alkanol =► 



(XXXIX) 



R 

!?H 



--» V _/- CB 2- C 



-C-O-lower alkyl 



(Il-a) 



,5 i- m/\ mn « ho oreijared by a reduction reaction of an appropriate 4- 

The intermediates of formula (IV) may be P re ^~ ° y orouostransformation procedure, e.g.. 

imidazole derivative with a pyridinium derivative. 




i 1 1 
1 £ 



W° + HB— ff Ti A 3 ^ (IW) 



(XL) 

30 (XL!) 



35 



Angow. Cham., kit Ed. Engl.. 5. 385. 511 j^). , (|) ^ obta ined by the 

j^rssztzz ~=£Srr ibr^srs 

with optically active acids. , tne corresponding pure 

JZJE^^JZX- ±U — * - - — — 

stereospecifically. ^ rArtmor ir rar ft mates mav be further resolved into their optical 

1 the art. ^< lno mmnfinnds of formula (I) are naturally intended to be embraced 



weight. 

55 
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EXPERIMENTAL PART 
A. Preparation of Intermediates 
5 Example 1 

a) A mixture of 302 parts of ethyl 2-[1 -(pheny lmethyl)-4-piperidinylidene]acetate hydrochloride and 200 
parts of glacial acetic acid was hydrogenated at normal pressure and at a temperature between 24- 
36 °C, in the presence of 4 parts of platinum oxide. After the calculated amount of hydrogen was taken 

10 up, the catalyst was filtered off and the filtrate was evaporated. The residue was washed with 1,1 *- 
oxybisethane, alkalized with sodium hydroxide and extracted with 1,1'-oxybisethane. The extract was 
dried over potassium carbonate and evaported. The oily residue was distilled in vacuo, yielding 205 parts 
of the crude oily free base. From this oil 1 part was taken to prepare the hydrochloride salt. It was 
dissolved in 1,1 '-oxybisethane and gaseous hydrogen chloride was introduced into the solution: a semi- 

75 solid salt was precipitated. The solvent was decanted and the residue was dissolved again in a mixture 
of 6 parts of ethanol and 4 parts of 1,1 '-oxybisethane. This solution was concentrated to 5 parts. To the 
residue were added 12 parts of 1,1 '-oxybisethane, whereupon a solid was precipitated. It was filtered off 
and dried, yielding 0.2 parts of ethyl 1-(phenylmethyl)-4-piperidineacetate hydrochloride; mp. 122.5 - 
137*C (intermediate 1) 

20 b) A mixture of 8 parts of ethyl 1-(phenylmethyl)-4-piperidineacetate hydrochloride and 80 parts of a 
dilute hydrochloric acid solution was stirred and refluxed for 4 hours. After cooling, the reaction mixture 
was evaporated. The residue was washed with 2-propanone and the solvent was evaporated again. The 
solid residue was washed with 2-propanone. filtered off and dried, yielding 6 parts of 1 -(pheny lmethyl)-4- 
piperidineacetic acid hydrochloride; mp. 137-1 45 # C (2). 

25 

Example 2 

To a suspension of 68.5 parts of ethyl 4-oxo-1-piperidinecarboxylate in 240 parts of methanol were 
added portionwise 3.8 parts of sodium borohydride at a temperature between 20-30 *C (the reaction mixture 

30 was cooled if necessary in a water-bath). After the addition was complete, the whole was stirred for 30 
minutes. The reaction mixture was then poured into a mixture of 53.5 parts of ammonium chloride and 400 
parts of water. The methanol was evaporated. The product was extracted with trichloromethane. The extract 
was dried and evaporated. The oily residue was distilled in vacuo, yielding 60 parts of oily ethyl 4-hydroxy- 
1-piperidinecarboxylate; bp. 140* C at 1.4 mm. pressure; ng° : 1.4796; d|g : 1.1166 (3). 

35 In a similar manner there was also prepared: 

methyl (cis + trans) -4-hydroxy-3-methy 1-1 -piperidinecarboxy late (4). 

Example 3 

40 To a stirred solution of 90 parts of 1-[(4-methylphenyl)sulfonyl]-4-piperidinol, 37.5 parts of N,N- 
diethylethanamine and 1300 parts of dichloromethane was added dropwise a solution of 42.3 parts of 
methanesulfonyl chloride in 130 parts of dichloromethane (exothermic reaction: temperature rose to 35 # C). 
Upon completion, stirring was continued for 2 hours at room temperature. Water was added and the layers 
were separated. The organic phase was washed with water, dried, filtered and evaporated. The residue was 

45 suspended in 2,2'-oxybispropane. The product was filtered off and dried, yielding 116 parts (100%) of 1-[(4- 
methylphenyl)sulfonylh4-piperidinol methanesulfonate (ester); mp. 168.5 - 175.3'C (5). 

Example 4 

so 2350 Parts of hydrogen chloride were bubbled through 5600 parts of cooled ethanol (ice bath) at 10* C. 
Then there were added dropwise, during a 45 minutes period, 1500 parts of 1 -(pheny lmethyl)-4- 
piperidineacetonitrile. Upon completion, the whole was stirred for 20 hours at room temperature. The 
reaction mixture was evaporated and the residue was stirred in 2400 parts of acetonitrile. The product was 
filtered off, washed with 560 parts of acetonitrile and dried, yielding 2000 parts (85.7%) of O-ethyl 1- 

55 (phenylmethyl)-4-piperidineethanimidate hydrochloride (6) 
In a similar manner there was also prepared: 
O-methyl 1-(phenylmethyl)-4-piperidineethanimidate dihydrochloride (7). 
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Example 5 



of sodium earbonate. 1 part ol potasannft »** "J 8 0 ^ ^ ^ ^ «, stjoed 

were also prepared: 
,o N -(2-nitrophenyl)-3-pyridinemethanamme(9); m 
N-(4-fluorophenylmethylh3-nitro-2-pyr l d.nam.ne;mp 76 C (10) 

N-tS-nitro-a-pyridinylha-pyridinemethanamme; mp. 113.6 C (11) 
2-nitro-N-(2-thieny lmethyl)benzenamine (12) 
4-methyl-N-(2-nitrophenyl)ben 2 enemethana m .ne; mp. 65 C : (13) 
J5 N . l (4-methylphenyl)methylh3-nitro-2- P yr.d.namme; rnp. 80.0-87.3 C (14). 

N3. [{ 4.fluorophenyl)methylh2,3-pyridined^m.ne(15); 
NH(4-!luorophenyl)methyl]-3-nitro-4-pyr.d.nam ! ne;mp. 136.8 C (16), 

N-[(4-fluorophenyl)methyl]-4-nitro-3-pyridinam.ne, 1-ox.de (17). 
^fluoro-N-(4-methoxy-2-nitrophenyl)ben 2 enemethanarn.ne (i 8). 
20 4-fluoro-N-(5-rnethoxy-2-nitrophenyl)benzenemethanam.ne ,< 19); 

4-fluoro-l4"net^^^ C (20), 

4-fluoro-N-(3-rnethoxy-2-nitrophenyl)ben 2 enernethanam.ne; (21). 
4-fliK ) ro-N-(2-methoxy-6-nitropr«nyl)benzenemethanam.ne;(22) 
4-fluoro-N-(4.5Klimethoxy-2-nitrophenyl)benzenemethanarn.ne.(23) 

tZro-N-(5<hloro-4- m ethoxy-2-nitrophenyl)benzenemethanamm 
N-(4-meihoxy-2-nitrophenyl)-2-furanmethanam.ne;(26); 
N-(5-methoxy-2-nitrophenyl)-2-furanmethanamine;(27); 
N-(4-methoxy-2-nitrophenyl)-2-pyridinemethanam.ne;(28); 
N-(5-methoxy-2-nitrophenyl)-2-pyridinemethanam,ne; (29); 

NVfluorophenyOmethyll^ethoxy-3-^^ 
N. [ 2 -furanyl)methyl]-6-rnethoxy-3-nitro-2-pyr.d,narn,ne. (31) and 
N-(3-nitto-6-methoxy-2-pyridmyl)-2-pyridinemethanam.ne;(32). 



25 



30 



35 Example 6 



40 



T „ . saoed and — mixfureo. « P^rpTf^rp^^^ 
oxide and ,050 parts of Wcfttoromolha™ was. added d,opw,ee 47| p«£ P^ P^ , ^ ^ 
^pe.au.e bef»een 0 and -,0-C. Upon <%*~2*£^ waTl-ed * s«r,ed In — and 



45 Example 7 



50 



55 



A .** o, ,00 p»* ., SH*—?*-*"^ 
Wopheoe in methanol 4% and 480 parte « ^"LSTlS^SS After the eafeulafed amoon, oi 

f^rae^^ 5 cS.^t^1^J^ r -P— ■ *— - - - 

N2-[(4-methoxyphenyl)methylh 2.3-pyridinediam,ne; mp. 118.1 C (34). 

_ In a similar manner there were also prepared: 

N-(3-pyridinylmethyl)-1.2-benzenediamine (35); 

iq2-[(4-fluorophenyl)methyl>2,3-pyridinediam.ne (36); 

M 2 -(2-pyridinylmethyl)-2,3-pyridinediamine; mp. 134.9 (37), 

N2-(2-furanylmethyl)-2,3-pyridinediamine (38); 

NM2-thienylmethyl)-1.2-benzenediamine (39): 
N2-(2-thienylmethyl)-2,3-pyridinediamine; mp. 92.1 C (40). 
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N 1 -[(4-methylphenyl)methyl]-1 ,2-benzenediamine (41); 
N 2 -[(4-methylphenyl)methyl]-2 t 3-pyridinediamine; mp. 125.1 *C (42); 
N 4 -[(4-fluorophenyl)methyl]-3,4-pyridinediamine; mp. 163.7 # C (43); 
N 3 -[(4-fluorophenyl)methyl]-3,4-pyridinediamine; mp. 159.6*C (44); 
N 1 -t(4-fluorophenyl)methyl]-4-methoxy-1 ,2-benzenediamine (45); 
N 2 -[(4-fluorophenyl)methyl]-4-methoxy-1 ,2-benzenediamine (46); 
N 1 -[(4-fluorophenyl)methyl]-4-methyl-1 ,2-benzenediamine (47); 
N-[(5-methyl-2-furanyl)methyl]-1 ,2-benzenediamine (48); 
N 1 -t(4-fluorophenyl)methyl]-3-methoxy-1 ,2-benzenediamine (49); 
N 1 -[(4-fluorophenyl)methylh6-methoxy-1 ,2-benzenediamine (50); 
N 1 -[(4-fluorophenyl)methyl]-4.5-dimethoxy-1 ,2-benzenediamine (51); 
N 1 -[(4-fluorophenyl)methyl]-5-chloro-4-methoxy-1 ,2-benzenediamine 
N 1 -[(4-fluorophenyl)methyl]-4-chloro-5-methoxy-1 ,2-benzenediamine 
N 1 -(2-furanylmethyl)-4-methoxy-1 ,2-benzenediamine (54); 
N 1 -(2-furanylmethyl)-5-methoxy-1 ,2-benzenediamine (55); 
N 1 -(2-pyridinylmethyl)-4-methoxy-1 ,2-benzenediamine (56), 
N 1 -(2-pyridinylmethyl)-5-methoxy-1 ,2-benzenediamine (57); 
N 2 -[(4-fluorophenyl)methyl]-6-methoxy-2,3-pyridinediamine (58); 
N 2 -(2-furanylmethyl)-6-methoxy-2 f 3-pyridinediamine (59); and 
N 2 -(2-pyridinylmethyl)-6-methoxy-2 i 3-pyridinediamine (60); 

Example 8 

A mixture of 60 parts of 2-chloro-1 H-benzimidazole, 58 parts of 1-(chloromethyl)-4-fluorobenzene f 42.5 
parts of sodium carbonate, 0.1 parts oT potassium iodide and 135 parts of N.N-dimethyl- formamide was 
stirred and heated overnight at 70 e C. The reaction mixture was poured into water. The precipitated product 
was filtered off and dissolved in trichloromethane. The solution was dried, filtered and evaporated. The 
residue was crystallized from 2,2'-oxybispropane, yielding 62.5 parts of 2-chloro-1-(4-fluorophenylmethyl)- 
1 H-benzimidazole (61). 

Example 9 

A mixture of 8.35 parts of thiourea, 26 parts of 2-chloro-1-[(4-fluorophenyl)methyl]-1 H-benzimidazole 
and 400 parts of ethanol was stirred and refluxed for 5 hours. The reaction mixture was evaporated. The 
residue was suspended in 2,2'-oxybispropane. The precipitated product was filtered off and crystallized 
from ethanol, yielding 6.1 parts of 1-[(4-fluorophenyl)methyl]-1H-benzimidazole-2-thiol; mp. 194.7*C (62). 

Example 10 

To a stirred solution of 6 parts of 1,2-dimethy 1-1 H-benzimidazole in 50 parts of dry pyridine were added 
dropwise 6.2 parts of benzoyl chloride at room temperature. Upon completion, stirring was continued for 2 
hours at room temperature. The whole was evaporated. The residue was dissolved in 260 parts of 
dichloromethane. Water was added and the solution was treated with concentrate ammonium hydroxide. 
The dichloromethane layer was decanted, dried, filtered and evaporated. The residue was taken up twice in 
45 parts of methylbenzene and the latter was evaporated each time, yielding 1-berizoyl-1,4-dihydro-4-[(1- 
methyl-1 H-benzimidazol-2-yl)methyl]pyridine as an oily residue (63). 

In a similar manner there was also prepared: 
ethyl 4-[(1-methyl-1H-benzimidazol-2-yl)methyI]-1(4H)-pyridinecarboxylate as an oily residue (64). 

Example 11 

A mixture of 9.7 parts of 4-fluoro-7-(4-fluorophenyl)benzenebutanoyl chloride, 4.1 parts of 2,6-dimethyl- 
pyridine and 68 parts of tetrahydrofuran was hydrogenated at normal pressure and at room temperature 
with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, 
the catalyst was filtered off and the filtrate was evaporated, yielding 8.5 parts of 4-fluoro-y-(4-fluorophenyl)- 
benzenebutanal (65). 



(52) ; 

(53) ; 
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Example 12 



20 
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Example 13 

ceeeoeed to, 5 minu.es. The whole was washed ** "f ^"^^bl^L and hexane. The 

75 60*C(67). 
Example 14 

a c, «. ^s 

Example 15 

30 B. Preparation of Final Compounds 
Example 16 

To 73 pans of hot (70'C) PO~^ 

3S piperidineacetic acid hydrochloride: temperature rose to ™ %^\™*™ ng was conti n U ed for 50 
were added portionwise 14 parts of 1 ^ 2 ^ nzen ^'"^^VwaT water. The acid solution was 
minutes at 170' C. The hot reaction m,xture was pou wasned witn wate r 

alkalized with a potassium hydroxide ^"^^^^^a^ated. The solid residue was 
and extracted with trichloromethane. The extract Jl^nd Vienna 17 parts of 2-[l1-(phenylmethylH- 

40 recrvstallized from a mixture of 2-propanone and methanol, yielding pans 
p^ShmethylH H-benzimidazo.e; mp. 22IM22' C (compound 1). 

In a similar manner there was also prepared: i7?q.C(2^ 
2H[1 (ienylmethyl^piperidinyllmethylH m P" 172 9 C (2) " 

-45 Example 17 

A mixture of 27.3 parts of Cometh, Hpheny,^ » 
of N-(2-furanylmethy.)-l.2-benzenediam,ne and 250 parte* ac*c«d was * a ^ 

temperature. The reaction mixture was ™^**^^™^ e exS«* was dried, filtered 
«, alkalized with sodium carbonate and extr S^,?^^^^?^^ was filtered off and dried, 

*T^ 1 ^2» were also prepared: i-pheny.-2-HHphen*^ 

55 sssss™^^ mp - 125 - 4 * C (5) - 
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Example 18 

A mixture of 116.5 parts of O-ethyl 1-(phenylmethylH-piperidineethanimidate hydrochloride, 61.5 parts 
of N 1 -[(4-methylphenyl)methyl]-T72-benzenediamine and 400 parts of methanol was stirred and refluxed 
oveTnight. Another portion of 40 parts of O-ethyl 1 -(phenylmethy IH-P'Peridineethanimidate hydrochloride 
was added and stirring was continued for 4 hours at reflux. The reaction mixture was evaporated. Water was 
added to the residue. The solution was treated with ammonium hydroxide. The product was extracted with 
trichloromethane. The extract was dried, filtered and evaporated. The residue was crystallized from 
acetonitrile. The product was filtered off and dried, yielding 74.5 parts (63%) of 1 -[(4-methy lphenyl)methy l> 
2-[[1 -(phenylmethylM-P'Per'd'nyUnnethylJ-l H-benzimidazole; mp. 1 24.2 • C (6). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
were also prepared: 

2- [[1-(phenylmethyl)-4-piperidinyl]methyl]-1-(2-thienylmethyl)-1 H-benzimidazole; mp. 156.3'C (7); 

3- [(4-fluorophenyl)methyl]-2-[[1 -(phenylmethyl)-4-P>peridinyl]-methy l]-3H-imidazo[4,5-b]pyridine; mp. 1 03.2- 
105.8*C (8); 

2- [[1-(phenylmethyl)-4-piperidinyl]methyl]-3-(2-pyridinylmethyl)-3H-imidazo[4 f 5-b]pyridine; mp. 118.5- 
120.9*C(9); 

3- (2-f uranylmethyl)-2-[[1 -(pheny Imethy l)-4-piperidinyl]-methyl]-3H-imidazo[4 f 5-b]pyridine; mp. 1 1 8.5- 
119.8* C (10); 

1 -[(4-methoxyphenyl)methyl]-2-[[1 -(phenylmethy l)-4-piperidinyl]-methyl]-1 H-benzimidazole; mp. 95.2 * C 
(11); 

2- [[1 -(phenylmethy l)-4-piperidinyl]methylh3-(2-thienylmethyl)-3H-imidazo[4,5-b]pyridine; mp. 1 15.2 * C (12); 

3- (pheny lmethyl)-2-[[1 -(phenylmethyl^piperidtnyllmethylJ-SH-imidazoH.S-bJpyridine (1 3); 

1 -(pheny lmethyl)-2-[t1-(phenylmethyl)-4-piperidinyl]methyl]-1 H-benzimidazole; mp. 130*C (14); 
3-[(4-methylphenyl)methyl]-2-[[1-(phenylm^ (15); 
3-[(4-methoxyphenyl)methylh2-[[1-(phenylmethyl)-^^ mp. 
83.4* C (16); 

1 -[(4-f luoropheny l)methylh5-methoxy-2-[[1-^ mp. 
112.6* C (17); 

1-(3-furanylmethyl)-2-[[1-(phenylmethyl)-4-piperidinyl]methylJ-1 H-benzimidazole; mp. 102.0*C (18); 

1 -[(4-f luoropheny l)methyl}-5-methyl-2-[[1 -(pheny Imethy l)-4-pipe?idiny l]methy l]-1 H-benzimidazole (1 9); 

1 -[(4-f luoropheny l)methyl]-6-methoxy-2-[[1 -(phenylmethy l^piperidinyllmethylH H-benzimidazole; mp. 

110*C(20); 

5-fluoro-2-[[1-(phenylmethyl)-4-piperidinyl]methyll-1 H-benzimidazole; mp. 206.2 *C (21); and 

1 -[(5-methyl-2-f uranyl)methyl]-2-[[1 -(phenylmethyl)-4-piperidinyI]-methyl]-1 H-benzimidazole; mp. 96 * C (22). 

Example 19 

A mixture of 43 parts of 1 -(pheny Imethy l)-4-piperidineacetic acid hydrochloride, 31.5 parts of N 3 -[(4- 
fluorophenyl)methyl]-2,3-pyridinediamine, 850 parts of phosphoryl chloride and 20 parts of N.N-diethylben- 
zenamine was stirred for 6 hours at reflux temperature. The reaction mixture was evaporated? Methylben- 
zene was added twice to the residue and the whole was each time evaporated. The final residue was 
poured into ice water and the whole was made alkaline with a dilute sodium hydroxide solution. The product 
was extracted twice with dichloromethane. The combined extracts were washed twice with water, dried, 
filtered and evaporated. The residue was purified by column chromatography over silica gel using a mixture 
of trichloromethane and methanol, saturated with ammonia, (95:5 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from acetonitrile. The product 
was filtered off and dried, yielding 30 parts (50.2%) of 1-[(4-fluorophenyl)methyl]-2-[[1-(phenylmethyl)-4- 
piperidinyl]methyl]-1H-imidazo[4,5-b]pyridine; mp. 140.7*C (23). 

In a similar manner there were also prepared: 1-[(4-fluorophenyl)methyl}-2-[t1-(phenylmethyl)-4- 
piperidinyl]-methyl]-1H-imidazo[4,5-c]pyridine; mp. 139.1 *C (24); and 3-[(4-fluorophenyl)methyl]-2-[[1- 
(phenylmethyl)-4-piperidinyl]-methylh3H-imidazo[4,5-c]pyridine; mp. 116.9*C (25). 

Example 20 

To a stirred mixture of 3.5 parts of ethyl 4-hydroxy-1-piperidinecarboxylate and 135 parts of N,N- 
dimethylformamide was added 1 part of a sodium hydride dispersion 50% and stirring was continued for 2 
hours at room temperature. After the addition of 5.2 parts of 2-chloro-1 -[(4-f luoropheny l)methyl>1H- 
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benzimidazol-2-yl]oxyh3-methyl-1-piperidinecarbo)cylate(27). 



Example 21 



70 



15 



„e,e eddrf 0.8 parts « a ^^,^*^^^^^»on^^ and ,oe woo* 
[(4-methylphenyl)suKonyl]piperidine; mp. 167.2 C (29). 



20 Example 22 



25 



30 



. m- n mixture of 7 2 parts of 4-tH-[(4-fluorophenyl)methylh1H-ben 2 .midazol-2 

To a stirred and cooled (0 C) mixture ot ia : pans o . u oromethane was added dropwise a 
yllthio]-l-[(4-meth y lphenyl)sulfonyllpiper.d.ne and 95 parts of d J^lorometna , 
solution of 2.6 parts of 3-ch.orobenzenecarbo^ c0 ^ 

was continued for 2 hours at room temperature, ^er^ct on ^J^JJ^ resjdue was purtfie d by 
solution and with water. The organic layer was dried, filtered I and (96 :4 by volume) 

column chromatography over silica gel using * crystallized 

mp - 1662 c (30) - 



Example 23 



35 



40 



45 



50 



• , . ,™ nf 7 2 oarts of 4-[[V[(4-fluorophenyl)-methyl>lH-benzimidazol-2-yl]miol-1-l(4- 
To a stirred solution of 7.2 parts o i <np w £ » w ~ adde ddropwise a solution of 7 parts 
methy.pheny.)sulfony.]-piperidinein 195 parts of dichlorome^ was 
of 3-chlorobenzenecarboperoxoic acid in 65 parts of a ^ um 
continued for 2 hours at room temperature^ TTie was ^ ^ s rom acetonitrjle . ^ product 

sulfonyl]-1-[(4-methylphenyl)suHonyl]piperidine; mp. 214.7' C (31). 
Example 24 

,60 parts ot o,«Mool »as hydrogeoated a, oon™, rxeato-e od _«S0 C ^ i JP ^ ^ 
oOerL, oa.a,yst ,0%. • .ha _£^£££X - MoC^ oJ a,Boa oo, 03,0, . 

^riTd^zr^^^ 

"^'SrrZr^'^a a,so prepared: rt* ^-emyMH-OeozMdezC-^OroeWH- 
piperidinecarboxylate; mp. 98.2* C (33). 



55 Example 25 
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was continued for 1 hour. Then there were added dropwise 26 parts of 1-(chloromethyl)-4-fluorobenzene 
(slightly exothermic reaction). Upon completion, stirring was continued overnight at room temperature. 
Water was added and the product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered 
and evaporated. The solid residue was stirred in 1 ,1 '-oxybisethane. The product was filtered off and dried, 
yielding 67.6 parts (90%) of 1-[(4-fluorophenyl)methylh2-[[1^ 
zimidazole; mp. 1 27.5 • C (34). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
were also prepared: 2-[[1-(phenylmethyl)-4-P>peridinyl]methylh1-(4-thiazolylmethyl)-1H-benzimidazole; mp. 
98.7-105.8* C (35); and 5(or 6)-fluoro-1-[(4-fluorophenyl)methyl]-2-[[1-(ph 
1 H-bemzimidazole (36) 

Example 26 , 

A mixture of 41 parts of 3-[(4-methoxyphenyl)methyl]-2-[[1-(pnenylmethyl)-4-piperidinyl]methylh3H- 
imidazo[4,5-b]-pyridine and 480 parts of methanol was hydrogenated at normal pressure and at 50 *C with 5 
parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated, yielding 30 parts (89%) of 3-[(4-methoxyphenyl>- 
methyl]-2-(4-piperidinylmethyl)-3H-imidazo[4,5-b]pyridine (37). 
In a similar manner there were alio prepared: 

2- (4-piperidinylmethyl)-1H-benzimidazole; mp. 1 95-1 96.5 * C (38); 

3- [(4-methylphenyl)methyl}-2-(4-piperidinylmethyl)-3H-imidazo-t4,5-b]pyridine (39); 
1-(phenylmethyl)-2-(4-piperidinylmethyl>-1H-benzimidazole. monohydrate; mp. 72.5* C (40); 
3-(phenylmethyl)-2-(4-piperidinylmethyl)-3H-imidazo[4,5-b]pyridine (41); 

1-[(4-methylphenyl)methyl>2-(4-piperidinylmethyl)-1H-benzimidazole ethanedioate (1:2). monohydrate; mp. 
195.1 -C (42); 

1- [(4-methoxyphenyl)methyl>2-(4-piperidinylmethyl)-1H-benzimidazole ethanedioate (1:2). monohydrate; 
mp. 172.1 *C (43); 

2- (4-piperidinylmethyl)-3-(2-pyridinylmethyl)-3H-imidazo[4,5-bhpyridine (E)-2-butenedioate (2:3); mp. 191.1- 
194.0*C(44); 

3- [(4-fluorophenyl)methyl]-2-(4-piperidinylmethyl)-3H-imidazo[4 > 5-b]-pyridine (E)-2-butenedioate (1 :2); mp. 
200.0-201 .2 *C (45); 

1-phenyl-2-(4-piperidinylmethyl)-1H-benzimidazole; mp. 142.6° C (46); 

1-[(4-fluorophenyl)methylh2-(4-piperidinylmethyl)-1H-benzimidazole (E)-2-butenedioate (2:3); mp. 204.7* C 
(47); 

1-[(4-fluorophenyl)methylh2-(4-piperidinylmethyl)-1H-imidazo[4,5-b]-pyridine (E)-2-butenedioate(2:5); mp. 
21 4.4 *C (48); 

1-[(4-fluorophenyl)methyl}-2-(4-piperidin^ 
mp. 173.5 *C (49); 

3-[(4-fluorophenyl)methyl]-2-(4-piperidinylmethyl)-3H-imidazo[4,5-c]-pyridine (E)-2-butenedioate(2:5); mp. 
1 68.8 tt C (50); 

1-[(4-fluorophenyl)methyl>5-methoxy-2-(4-piperidinylmethyl)-1H-benzimidazole dihydroch- 
loride.monohydrate; mp. 214.1 *C (51); 

1-[(4-fluorophenyl)methyl]-5-methyl-2-(4-piperidinylmethyl)-1H-benzimidazole (52); and 
1-[(4-fluorophonyl)methylh6-methoxy-2-(4-piperidinylmethyl)-1H-benzimidazole (53). 
5(or 6)-fluoro-1-[(4-fluorophenyl)methyl]-2-(4-piperidinylmethylFlH-benzimidazole (54). 

Example 27 

A mixture of 4.95 parts of 4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]thio]-1-[(4-methylphenyl)- 
sulfonyl]piperidine, 225 parts of a hydrobromic acid solution 48% in water and 5 parts of phenol was stirred 
and refluxed for 2 hours. The reaction mixture was evaporated and the residue as taken up in water and 
treated with a sodium hydroxide solution. The product was extracted with dichloromethane. The extract was 
dried, filtered and evaporated. The residue was purified by filtration over silica gel using a mixture of 
trichoromethane and methanol, saturated with ammonia (95:5 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated, yielding 3.4 parts (99%) of 1-[(4-fluorophenyl)-methyl]-2-[(4- 
piperidinyl)thio]1 H-benzimidazole (55). 
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Example 28 



A ^ n*rts of i-benzoYl^[(1-methyl-1H-benzimida2ol-2-yl)methyl]piperid 1.7 parts of 

A mixture of 3.3 parts ot i Denzoyi-^iy m«u y ^ reaction mixture was 

„*» and 40 parts o. ^^'^Il^ai^ 

E3 S SSS r,JS5Xp-*~!!«----' 

ethanedioate (1:2); mp. 219.7'C (56). 



70 



Example 29 



T5 



20 



25 



30 



35 



40 



~ To a stirred mixture of 76 parts ot ^Phenylm^ 

benzimidazole and 360 parts of were added dropw,^ «p rt^of et ^ ^ 

Upon completion, stirring was contmued for 2 hourc at J^^^ ^ 2 ^ «l reflux. 
carbonochloridate was added dropw.se. Upon complete*^ J^TT ^dried filtered and evaporated. The 
cooling, the organic layer was washed w,th a sod,unr , crton* J^S^J^nd methanol (90:10 by 
residue was purified by filtration over s,..ca * J. W "^^Jwi evaporated, yielding 35.6 parts 

eSt[[tf^ 
Example 30 

^■^^^-«en»^^«a 2 o t 4^h»yrtrt« at**-** m mp. —0 
111.6*C(71). 



Example 31 



55 



x o ^ * othvi 4-rri-r4-lhia2olvlmethylHH-benamida2*2 
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208.3-226.3*0(72). 
Example 32 

5 To a stirred mixture of 72 parts of 1-(3-furanylmethyl)-2-[[1-(phenylmethy)-4-piperidinyl]methylh1H- 
benzimidazole and 324 parts of methylbenzene were added dropwise 25.5 parts of ethyl carbonochloridate 
at reflux. Upon completion, stirring was continued for 2 hours at reflux temperature. After cooling, the 
mixture was washed twice with a sodium hydroxide solution 5%, once with water, dried, filtered and 
evaporated. This residue, together with 560 parts of 2-propanol, 69.9 parts of potassium hydroxide and 6 

io parts of water, was stirred and refluxed for 22 hours. The whole was cooled and evaporated. The residue 
was taken up in water. The product was extracted three times with dichloromethane. The combined extracts 
were washed twice with water, dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane, methanol and ammonium hydroxide 
(90:10:1 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The 

75 residue was stirred in 2-propanone. The product was filtered off and dried, yielding 28.0 parts (49.8%) of 1- 
(3-furanylmethyl)-2-(4-piperidinylmethyl)-1H-benzimidazole; mp. 180*C (73). 

In a similar manner there was also prepared: 
1-[(5-methyl-2-furanyl)methy!]-2-(4-piperidinylmethyl)-1H-benzimidazole; mp. 90 *C (74). 

20 Example 33 

To a stirred mixture of 10.2 parts of 1-[(4-fluorophanyl)methyl]-2-[(4-piperidinyl)thio]-1H-benzimidazole, 
3.1 parts of N,N-diethylethanamine and 130 parts of dichloromethane was added dropwise a solution of 5.12 
parts of (phenylmethyl) carbonochloridate in 65 parts of dichloromethane. Upon completion, stirring was 
25 continued for 1 hour at room temperature. The reaction mixture was washed with water. The organic layer 
was dried, filtered and evaporated, yielding 14.3 parts of (phenylmethyl) 4-[[1 -[(4-f luoropheny l)-methyl]-1H- 
benzimidazol-2-yl]thioh1-piperidinecarboxylate as a residue (75). 

In a similar manner there were also prepared: (phenylmethyl) 4-[[1-[(4-fluorophenyl)methyll-1H- 
benzimidazol-2-yl]sulfonyl]-1-piperidinecarboxylate; mp. 147.3 *C (76); and 1 -[(4-f luoropheny l)methy l>2-(4- 
30 piperidinyIsulfonyl)-1H-benzimidazole.; mp. 133.5* C (77). > 

Example 34 

A solution of 22.3 parts of 1 -[(4-f luoropheny l)methyl]-5-methoxy-2-(4-piperidinylmethyl)-1H-ben- 
35 zimidazole dihydrochloride.monohydrate in 75 parts of a hydrobromic acid solution 48% in water was stirred 
and refluxed for 18 hours. The whole was slightly cooled and evaporated. The residue was dissolved in 
water. The solution was treated with an ammonium hydroxide solution. The product was extracted three 
times with trichloromethane. The combined organic layers were washed with water, dried, filtered and 
evaporated, yielding 15.7 parts (92%) of 1-[(4-fluorophenyl)methyl]-2-(4-piperidinylmethyl)-1H-benzimidazol- 
40 5-ol; mp. 210° C (78). In a similar manner there was also prepared: 1 -[(4-f luoropheny l)methyl>2-(4- 
piperidinylmethyl)-1H-benzimidazol-6-ol (79). 

Example 35 

45 To a stirred mixture of 19.9 parts of 1 -[(4-f luoropheny l)-methyl]-2-(4-piperidinyloxy)-1H-benzimidazole 
dihydrochloride, 12.2 parts of N.N-diethylethanamine and 65 parts of dichloromethane was added a solution 
of 6.5 parts of 2-furanacetic addand 20.6 parts of N,N-methanetetraylbis[cyclohexanamine] in 130 parts of 
dichloromethane. The whole was stirred over weekend at room temperature. The reaction mixture was 
filtered and the filtrate was poured into water. The organic phase was separated, dried, filtered and 

so evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent 
was evaporated. The residue was crystallized from 1 .V-oxybisethane. The product was filtered off and 
dried, yielding 5.3 parts (25%) of 4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]oxy]-1-[2-(2-fuanyl)- 
acetyl]piperidine; mp. 128.7* C (80). 

55 
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TO 



Example 36 

A mixture of 2 parts of poly(oxymethylene). 3.5 parts of 1-[(4-meth^^ 
methvlVlXn^ rJdLole, 1 part of a solution of thiophene in ethanol 4% and 120 parts of methanol was 
S5SS5^ and at 50*C with 2 parts of palladium-on^harcoal catalyst 10%. After the 

calcS was taken up. the catalyst was filtered off and the filtrate was eva^ 

S^resSue was taken up in water. The product was extracted with dichloromethane. The organic layer was 
ISed The residue was converted into the (E)-2-butenedioate salt in ethanoK The 
y^T^Ti- dried, yielding 3 parts (536%) of 
piperidinyOmethylUH-benzimidazole (E)-2-butenedioate (2:3); mp. 188.9 C (81). 
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In a similar manner there were also prepared: 



70 


No 


L 


1 


1 

A 


B 


salt/ 
base 


°C 


75 


62 


CH 3 


4-F-C 6 H 4 CH 2 


CH 


. CT 2 


* 


193.1 




83 


(CH 3 ) 2 CH 


4-F-C 6 H 4 CH 2 


CH 


CH 2 




165.7 




84 


(CH 3 ) 2 CH 


4 - F - C 6 H 4 CH 2 


CH 


o 




210.5 


20 


85 


CH 3 


4-F-C 6 H 4 CH 2 


CH 


o 




161.0 




86 




2 - f ur any lme thy 1 


CH 


CH 2 


* 


178.4 




87 


(CH 3 ) 2 CH 


2-f urany line thy 1 


CH 


CH 2 


HC1 


206.0 


25 


88 


CH 3 


4-thiazolylmethyl 


CH 


CH 2 


** 


146.9 




89 


(ch 3 ) 2 ch 


4-F-C 6 H 4 CH 2 


N 


CH 2 


*<** 


163.0 




90 




4-F-C 6 H 4 CH 2 


N 


CH 2 


*** 


158.2 




91 


CH 3 


H 


CH 


CH 2 


base 


oil 


•V) 


92 


(4-F-C 6 H 4 ) 2 CH(CH 2 ) 


3 H 


CH 


CH 2 


*♦* 


212.5 




93 


CH 3 


C 6 H 5 CH 2 


CH 


CH 2 


base 


96.1 




94 


(CH 3 ) 2 CH 


C 6 H 5 CH 2 


CH 


CH 2 




194.2 


35 


95 


(CH 3 ) 2 CH 


CH 3 


CH 


CH 2 


*** 


116.3 




96 


CH 3 


4-F-C 6 B 4 CH 2 


CH 


S 


*** 


139.0 




97 


C 6 H 5 CH 2 -N 


4-F-C 6 H 4 CH 2 


CH 


CH 2 


2HC1 


>300 


40 










H 2 Q 




(dec. 




98 


cyclohexyl 


4-F-C-H.CH- 
6 4 2 


N 


CH 2 


*** 


163.9 




99 


cyclohexyl 


4-F-C..H.CH- 
6 4 2 


CH 


CH 2 




172.1 


45 


* 


s (E)-2-butenedioate salt (2:3) 












** 


: ethanedioate (It 


2 ) salt .monohydra te 











ethanedioate (1:2) 

50 

In a similar manner there was also prepared: 
1 -[(4-f luoropheny l)methy l]-2-[[1 -(1 -methy lethyl)-4-piperidiny l]-methyl]-1 H-imidazo[4,5-c]pyridine; 
115.9*C (100). 

55 Example 37 



mp. 



A mixture of 7.9 parts of 3-[(4-fluorophenyl)methyl]-2-(4-piperidinylmethyl)-3H-imida20[4 f 5-b]pyridine 
dihydrochloride, 5.3 parts of sodium carbonate and 120 parts of 4-methyl-2-pentanone was stirred and 
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HfHSS^J'SES SSSSSS5 

143.1 'C (101). 

zimidazole ethanedioate (1 :3).monohydrate; mp. 138.3* C (103). 
Example 38 

methylHH-benzimidazol-2-yllthiol-l-piperidinee^ ethanedioate (1:1). mp. 165.2 C (104). 

4VS »«— <->; ~ 

25 S-^nyMH^ !^.l 12 135 e . C (107V 

I ^ mP " 1356 ° ^ 

30 4 3 ^ 8 ^ ethanedioate (1:2): mp - 

4^^ (E^-buWoate (2:3); 

„ SBSSSSS^^ mp - 1168 * c (115): 

4^ H <4-f.uoropheny.^^ 

piperidineethanol ethanedioate(1 :2); mp. 152.9'C (116). 

45 Example 39 

a m -vt„r fi of 7 9 Darts of 3-[<4-fluorophenylmethyl]-2-(4-p^ 

A mixture of 7.9 pans m on f j 4-methvl-2-Dentanone was stirred and 

^hydrochloride. 8.5 parts of sodium carbonate and ^^S^we (ester) 
refluxed for 30 minutes using a water separator. MPrt«Z tmopne Aftef ^ 

so were added and the whole was stirred and refluxed for 4 ^.^^^^^a witn water . The 

55 dihydrochloride. monohydrate; mp. 210.8 C (117) . h aDDro p r jate starting materials, there 

zimidazole ethanedioate (1 :2).hemihydrate; mp. 142.0* C. (118). 
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Example 40 

A mixture of 6.5 parts of 1-[(4-fluorophenyl)methyl]-2-(4-piperidinylmethyl)-1H-ben2imidazole, 4.2 parts 
of sodium carbonate and 120 parts of 4-methyl-2-pentanone was stirred and refluxed for 30 minutes using a 
5 water separator. 5.2 Parts of 1-(3-chloropropoxy)-4-fiuorobenzene were added at reflux temperature and 
stirring was continued for 3 hours at this temperature using a water separator. After cooling to room 
temperature, the salts were filtered off and the filtrate was washed twice with water, dried, filtered and 
evaporated. The residue was converted into the ethanedioate salt in 2-propanone. The salt was filtered off, 
washed with 2-propanone and crystallized from methanol. The product was filtered off and dried in vacuo at 
io 80 'C, yielding 7 parts (53%) of 2-[[1-[3-(4-fluorophenoxy)propy^^ 
methyl]-1 H-benzimidazole ethanedioate (1:2); mp. 186.7*C (119). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
were also prepared: 
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No. 




8 


R 1 


A 1 


salt/ np.rc) 












base 



120 C 6 H s O- 

121 4-F-C 6 H 4 - 
,122 C 6 H 5 - 

N N/ 

123 || >=0 

I N_N-C 2 H 5 

124 4-morpholinyl 

125 || >TO 
N_N-C 2 H 5 

126 C 2 H s O- 



127 4-F-C 6 H 4 C(0)- 



128 (CH 3 ) 2 CHNHC(0)- 

129 C 6 H 5 S- 

130 C 6 H 5 S0 2 



2 H 

3 H 
2 H 

2 4-P-C 6 H 4 CH 2 



2 4-f-k: 6 h 4 ch 2 



2 4-F-C 6 H 4 CH 2 



2 4-F-C 6 H 4 CH 2 



^ 4-f-k: 6 h 4 ch 2 



1 
2 
2 
2 



131 4-morpholinyl 

132 lH-benzimidazol-2-yl 1 

2 
1 

135 4-F-C 6 H 4 0- 3 

136 lH-benziraidazol-2-yl 1 

137 2,3-dihydro-l,4- 1 
benzodioxin-2-yl 



133 C 2 H s O- 

134 (CH 3 ) 2 CHNHC(0)- 



4-F-C 6 H 4 CH 2 
4-F-C 6 H 4 CH 2 
4-F-C 6 H 4 CH 2 
4-F-C 6 H 4 CH 2 

4 - F - C 6 H 4 CH 2 

4 " F - C 6 H 4 CH 2 
4-F-C 6 H 4 CH 2 

4-F-C 6 H 4 CH 2 

4-F-C 6 H 4 CH 2 

4-F-C 6 H 4 CH 2 



CH base 
CH base 
CH base 



140-144 
183-187 



CH 2<COOH) 2 127.6 



N 2(COOH) 2 205.2 



K 2(COOH) 2 182.2 



N 2HC1 
tf 2HC1 



H 2 0 



K (COOH) 2 
CH 2(COOH) 2 
CH 2(COOH) 2 
CH * 

N 3(COOH) 2 
CH *** 
CH *** 
N 2{COOH) 2 
CH ** 

N 2(COOH). 



180.0 

167.1 

227.5 

173.5 

193.0 

207.7 

165.5 

113.0 

151.0 

157.1 

205.1 

176.8 



* : (S)~2-butened±oate salt (Is 2) 
** : <E)-2-butenedioate salt (2s 3) 
ethanedioate salt (2:5) 



fluorophen7l)methyl)-3H-imidazo[4.5-b]-pyridine : mp. 247.7 C (138). 
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Example 41 

A mixture of 3.16 parts of 1-(3^hloropropyl)-1,3-dihydro-2H-benzimidazol-2-one, 4.4 parts of 1-<2- 
furanylmethyl)-2-(4-piperidinylmethyl)-1H-ben2imidazole, 2 parts "of sodium hydrogen carbonate and 80 
parts of ethanol was stirred and refluxed for 32 hours. The reaction mixture was cooled and filtered over 
Hyflo. The filtrate was evaporated. The residue was purified by column chromatography over silica gel using 
a mixture of trichloromethane and methanol (90:10 by volume) as eluent The pure fractions were collected 
and the eluent was evaporated. The residue was converted into the ethanedioate salt in methanol. The salt 
was filtered off and dried, yielding 4.2 parts (43%) of 1-[3-[4-[[l-(2-furanylmethyl)-1H-benzimidazol-2-ylh 
methyl]-1-piperidinyl]propyl]-1,3-dihydro-2H-ben2imida20l-2-one ethanedioate (1:2); mp. 214.7-218.4* C 
(139). 

In a similar manner there were also prepared: 
1 -[3-[4-[[1 -[(4-f luorophenyl)methyl]-1 H-benzimidazol-2-y l]oxy}-1 -piperidinyl]propy l]-1 ,3-dihydro-2H- 
benzimidazol-2-one; mp. 186. 7* C (140); 

3-[2-[4-[[1 -[(4-f luoropheny l)methy l]-1 H-benzimidazol-2-y l]oxy ]-1 -piperidiny l]ethy l>2,4(1 H,3H)- 
quinazolinedione; mp. 190.4*C (141). 

3- [(4-fluorophenyl)methylJ-2-[[1-(2-propenyl)-4-piperidinyl]methylh3H-imidazo-[4,5-b]pyridine dihydroch- 
loride.monohydrate; mp. 166.9 # C (142); ~ 

4- [[3-I(4-fluorophenyl)methylh3H-imidazo[4 t 5-b]pyridin-2-yl>methylhN-(1-methylethyl)-1- 
piperidinepropanamide; mp. 134.0*C (143); 

1- [(4-fIuorophenyl)methylh2-[[1-(2-propenyl)-4-piperidinyl]methyl>1H-benzimidazole ethanedioate(1 '2)\ mp. 
1 19.0 -C (144); 

4-[[1 -[(4-fIuoropheny l)methyl]-1 H-benzimidazol-2-yl]methyl]-N-(1 -methylethyl)-1 -piperidinepropanamide (E)- 

2- butenedioate(2:3); mp. 138.3°~C (145); ~~ 

3- [(4-fluorophenyl)methyl]-2-[[1-[2-(phenylsulfony^ 
ethanedioate(2:3); mp. 1 59.0 * C (1 46); and 

3- [(4-fluorophenyl)methylh2-[[1-[2-(phenylthio)ethyl]-4-piperidinyl]met. hylh3H-imidazo[4,5-b]pyridine 
ethanedioate(1 :2); mp. 1 90.0 ■ C (1 47). 

Example 42 

A mixture of 9.3 parts of 2-iodoacetamide. 20.0 parts of 3-[(4-fluorophenylmethyl]-2-(4-piperidiny1- 
methyl)-3H-imidazo[4,5-b]-pyridine dihydrochloride, 17.0 parts of sodium hydrogen carbonate and 200 parts 
of ethanoFwas stirred for 3 hours at at reflux temperature. The salts were filtered off and the filtrate was 
evaporated. The residue was purified by column chromatography over silica gel using a mature of 
trichloromethane, methanol and ammonium hydroxide (90:9:1 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was crystallized from a mixture of 2,2'-oxybispropane 
and 2-propanone. The product was filtered off and dried in vacuo at 60 # C, yielding 8.5 parts (44.5%) of 4~[- 
[3-[(4-fluorophenyl)-methy l]-3H-imidazo[4 t 5-b]pyridin-2-y l]methy t]-1 -piperidineacetamide; mp. 1 53.4 • C 
(148). 

In a similar manner there was also prepared: 

4- [[1 -[(4-f luorophenyl)methyl]-1 H-benzimidazol-2-yl]methyl]-1 -piperidineacetamide; mp. 1 87.5 * C (1 49). 

Example 43 

A mixture of 5.55 parts of N-(dihydro-3 f 3-diphenyl-2(3H)-furanylidene)-N-methylmethanaminium bro- 
mide, 4.85 parts of 1-[(4-fluorophiTnyl)-methyl]-2-(4^ 2 parts of sodium 
carbonate and 90 parts of N,N-dimethylformamide was stirred overnighrat 70 *C. The reaction mixture was 
poured into water. The product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol, saturated with ammonia, (95:5 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from acetonitrile. The product 
was filtered off and dried, yielding 1.8 parts (20%) of 4-[[1 -[(4-f luoropheny l)m ethyl]- 1H-benzimi dazol-2-y I]- 
methyl]-N,N-dimethyl-a,a-diphenyl-1-piperidinebutanamide; mp. 151.4° C (150). 
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Example 44 

a mixture of 6 62 parts of 6-(2-bromoethyl)-3^^ "T* 
A mixture of *M _parts o y ^ peridinylmethyl)-3H-imidazot4 l 5-bhpyndine, 4.8 

'tc^ss:: sis— — - «- ^ — 

were also prepared: 



75 



20 



L'-(CH 2 ) s 



o 



B 



CH-R 
I 



1-a 



25 



NO* 



30 



152 



s B R 



1-a 



salt/base rap.(°C) 



3 CH 2 2-f uranyl- 



1 l/2(COOH) 2 206.2 



35 



40 



45 



50 



55 
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50 



No. I-' 



153 



154 



155 



8 B R 



1-a 



A 1 salt/base xnp.(°C) 



156 



157 



158 



H 



OCT-' 



3 CH 2 4-F-C 6 H 4 - N * 



3 CH 2 4-CH 3 0-C 6 Hj CH ** 



132.6 



168.7 



3 CH n C £ H_- CH 2(CO0H) o 211-1 

2 6 5 2 



H 



3 CH 2 C 6 H 5 - 



H 3{COOH) 2 147. 5 



o 



3 CH 2 4-F-C 6 H 4 - CH base 



2 CH 2 4-F-C 6 H 4 - CH ** * 



186.6 



192.6 



H 



159 i^lT ^ 3 CH ^ 2-£uranyl- CH base 



179.1 



2 CH 2 4 - F - c 4 H 6 - CH ** 



194.9 



55 



35 
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70 



75 



20 



25 



30 



35 



40 



45 



166 



169 



170 



8 B ft 



1-a 



A A salt/base mp.(°C)i 



171 



172 



L74 



0 



f3 



S ^CH. 



2 CH 2 2-furanyl N 3HC1.H 2 0 



3 CH 2 2-furanyl N base 



2 CH 2 2-furanyl N 2HC1.H 2 0 



2 CH 2 2-furanyl H base 



3 CH 2 4-F-C 6 H 4 - N base 



250.2 



198.2 



227.4 



199.2 



183.6 



PL73 || j~ |L 2 CH 2-furanyl- N 3HC1.2H 2 0 186.8 

2 ( dec . ) 



r T 2 CH 2 2-furanyl- N 2HC1.H 2 0 204.3 



(dec.) 



50 



55 
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70 



75 



20 



25 



30 



35 



40 



No. S B R 



X ~ a A 1 salt/base n$>.(°C) 



182 jf 9V jT^ H 2 CH 2 4-F-C 6 H 4 - CH base 101.2 



J__jj 1 ^2 4 ~ F ~ C 6 H 4~ CH base 164.3 



183 



1B4 If 1 CH 2 4-F-C 6 H 4 - CH 3(COOH> 2 161.4 



185 l^jC^? 2 ° 4-F-C 6 H 4 - CH 2HC1 194.8 



H 
N 

186 T ll I 2 CH 2-th±enyl- CH base 196.0 



°7 



H 

187 f F ^^f^ 0 2 CH 2 4-thiazolyl- CH base 210.6 



a? 



* : (E)-2-butenedioate salt (2: 3) .monohydrate 
4Q ** : (E)-2-butenedioate salt (2:3) 

*** : (E)-2-butenedioate salt (1:2) 



In a similar manner there were also prepared 

50 



^ CH-R 1 "* 
L s - { CH 2 ) s -N \-B _ ^ ^ At 



55 
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70 



75 



20 



25 




a 3"6 4 
4-CH 3 0-C 6 H 4 - 

|l92 (4-F-C 6 H 4 ) 2 -CH- 

jl93 (4-F-C 6 H 4 ) 2 -CH- 

jl94 <4-F-C 6 H 4 ) 2 -CB- 

! .195 (4"F-C 6 H 4 ) 2 -CH- 

!l96 (4-F-C 6 H 4 ) 2 -CH* 

! 197 (4-F-C 6 H 4 ) 2 -CH- 

198 4-CH 3 0-<: 6 H 4 - 

199 2 # 3-dihy dro " 1 ' 4 "" 
benzodioxin-2-yl 

200 4-CH 3 0-C 6 H 4 - 

201 C 2 H 5 0-C<«0>- 



3 


CH 2 


4-CH 3 OC 6 H 4 - 


CH 


3 


OH, 


4-F-C 6 H 4 - 


K 


3 


CH 2 


C 6 H 5- 


CH 


3 


CH 2 


C 6 H 5- 


N 


2 




C 6 H 5- 


W 

CH 


1 


CH 2 


C 6 H 5" 


2 


S 


4-F-C 6 H 4 - 


CH 


1 


CH 2 


4-F-C 6 H 4 - 


CH 



30 * j (£)-2-butenedioate(l:2) 
#*: (E)-2-butenedioate(lsD 



35 



a narts of sodium carbonate, 0.1 parts ot poi<K>5>iu product was extracted witn 4- 

stined and heated overnight at 70 'C After «o.,ng. ^J££££ was purified by coiumn 
methyl-2-pentanone. The extract was ^^.^Xane and methanol, saturated with ammonia, 
Chromatography over siiica ge.us.nj , a ; = - J^SSfS the eiuent was evaporate^ The .rescue 
C n bv volume) as eiuent. The pure tractions wei* filtered off and dried, yielding 3.7 parts 

55 were also prepared: 
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R 



10 



15 



20 



25 



30 



35 



40 



45 



50 



S B R 



1 A 1 salt/base mp.(°C) 



!2oe r i 



207 



208 



209 



210 



211 



212 



N- 



ox 



Off 



H 



X 



CD 



ay 



3 CH 2 C 6 H 5 - CH base 160.7 



3 CH 2 4-F-C 6 H 4 CH 2 - CH ** 



2 CH 2-furanyl- CH base 
methyl- 



2 CH 2 4 ' F-C 6 H 4 CH 2"" 01 base 



1 CH 2 4 - F - C 6 H 4 CH 2 " CH 2(COOH) 2 



145.7 



210.7 



177.8 



198.6- 
200.1 



3 CH„ 4— CH— C H CH— CH 2(COOH) .H O 166.2 
2 3 6 4 2 * * 



1 CH_ 2-thienyl- N (COOH) 184.1 



me thy 1- 



55 
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55 
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No. I-* b B R 1 A 1 salt/base mp.C°C) 



CH, 



10 



occ 



221 L II C_ 2 CH_ 2-furanyl- CH 2CCOOH) H O 162.8 

2 methyl- 



f 3 



15 



■.^^jT^n- 2 CH 2 2-furanyl- CH * 192.4 



222 H 

3 " " ~ methyl- 



? H 3 



20 



223 H 3 LXjC-^- 2 ^2 4 - F -°6 H 4 CH 2- " * 212 - 1 



H 



25 



OF 



224 L II 2 CH 2 4 - F - c 6 H 4 CH 2 - ' N base I 92 - 7 



30 



O 



SvN^CH 

225 f Jjl 3 2 CH 2 4-P-C 6 H 4 CH 2 - N 2 1/2(COOH> 2 125.6 



H O 
2 



35 



226 (~y^T 3 2 CH 2-furanyl- CH 3( COOH) .HO 125.6 

methyl 2 2 



O 



40 



* : ( E ) -2-butenedioate (2:3) 
**: (E)-2-butenedioate (1:2) 

45 



In a similar manner there were also prepared: 

r .i 



50 L'-(CH 2 ) s 



55 



N 
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Comp • 
No. 



\221 4-CH 3 0-C 6 H 4 - 
J 228 4-F-C^-CO- 

229 4-CH 3 0-C 6 H 4 - 

230 C 6 H 5 -CH=CH- 

231 4-CH 3 0-C 6 H 4 - 

232 4-CH 3 0-C 6 H 4 - 



233 (4-F-C 6 H 4 ) 2 CH- 



234 4~CH 3 0-C 6 H 4 - 
p>35 (4-F-C 6 H 4 ) 2 CH- 

236 4-CH 3 0-C 6 H 4 - 

237 C 2 H 5 -0-CO-NH- 

238 4-CH 3 0-C 6 H 4 - 

239 4-CH 3 0-C 6 H 4 - 

240 (4-F-C 6 H 4 ) 2 CH- 

241 <4-F-C 6 H 4 ) 2 CH- 

242 4-CH 3 0-C 6 H 4 - 



base or 
salt 



2 4-F-C 6 H 4 CH 2 - 

3 4-F-C 6 H 4 CH r 

2 2-furanylmethyl 

2 2-furanylmethyl 

2 C 6 H 5 - 

2 2-thienylmet.hyl 



C 6 H 5" 



2 2-pyridinylmethyl 
3 
2 
2 
2 
2 
3 
3 
2 



4-F-C 6 H 4 CH 2 - 

4-F-C 6 H 4 CH 2 - 

2-thienylmethyl 

2-thienylmethyl 

4-CH 3 C 6 H 4 CH 2 

2-thienyl 4 CH 2 - 

4-CH 3 C 6 H 4 CH 2 



CH 
N 

CH 
CH 
CH 



xnp • 
°C 



190.5 
152.6 
209.0 
167.8 
195.8 



CH 


*** 


205.9- 






207.6 


CH 


2(COOH) 2 


163.8- 






165.6 


N 


** 


170.5 


CH 


2(COOH) 2 


130.1 


N 


2(COOH) 2 


155.7 


N 


base 




N 


**• 


198.0 


CH 


*** 


214.5 


N 


(CCX)H) 2 


192.7 


CH 


2 l/2(COOH) 2 


116.1 


CH 


2(COOH) 2 


164.3 



* : (E)-2-butenedioate (2:3) 
** : (E)-2-butenedioate (1:2) 
***: (E)-2-butenedioafce (1:1) 

pyrimidin-4-one trihydrochloride.monohydrate; mp. 1 77.8 ° C (244). 
Example 46 

A mixture of 1.9 parts of i-(2-chloroethyl)-4-methoxyben Z ene, 4 parts of l-(4-piperidinylmethylH-(4- 
thiazolyrethylHH-benzirnidazole trihydrobromide. 8 parts of sodium carbonate. 01 <*««un ^ 
an?45 parts of N.N-dimethylacetamide was stirred overnight at 75'C. After *ool.ng, the reason fixture 
was poured into "water and the product was extracted with 4-methyl-2-pentanone. The extract was dried. 
Sed and evaporated. The residual oil was converted into the hydroch.oride salt ,r < 2-P = and the 
whole was evaporated. The sticky residue was crystallized from acetonitnle. yeld.ng 2.54 parts of 2-KH2 
r^methoxypZy.)ethy^ 
loride.monohydrate; mp. 1 54.6-1 56.1 • C (245). 
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In a similar manner there were also prepared: 



CH-R 1 ^ 



5 




10 



15 


No. 




s 


B 




A 1 


salt/base 


mp.(°C] 


20 


246 


(CH 3 ) 2 CH- 


0 


CH 2 


4-thiazolyl- 
methyl- 


CH 


2<COOH) 2 


187.5- 
189.7 




247 


(4-F-C 6 H 4 ) 2 -CH- 


3 


CH 2 


4-thiazolyl- 
methyl- 


CH 


2{COOH) 2 


193.3- 
195.3 


25 


248 


C H 0<C-0)NH- 


2 


CH 2 


4-thiazolyl- 
methyl- 


CH 


2(CCX)H) 2 .H 2 0 


181.1 



30 



35 



40 



45 



50 



45 
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50 
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No. 



L • • B r!-« A 1 tilt/base mp.(*C) 



260 4-CH„0-C^H - 2 CH„ 3-furanyl- CH 2 1/2CCOOH),. 161.3 

364 2 methyl- 2 



261 jT^ 3 2 CH, 4-thiazolyl- CH base 179.5 

^ ^ 2 aethyl- 



262 



f^J^ IT" 3 2 CH, 4-thiazolyl- CH 2 l/^CCOOH)- 187.2 

2 methyl- H 2 0 



^ N CH 

263 I J H 2 CH o 2-thienyl- CH 2(COOH). 194.3 

^ methyl- 2 



N CH 

264 OOC 3 2 0 4 ~ F ~ C 6 H 4 CH 2~ CH * 149 ' 8 

V 



265 ^X^zC 2 CH 2 4-thiazolyl- CH base 138.2 

^-"^ Sw ^ methyl- 



266 4-CH 0-C g H 4 - 2 CH 2 5-methyl-2- CH 2(COOH) 2 179.9 

furanylmethyl- 



*: (E)-2-butenedioate salt (1:2) 
In a similar manner there were also prepared: 



R 
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267 4-CH 3 0-C 6 « 4 - — 3 

268 4-CH 3 0-C 6 H 4 - 2 CH3 
[269 4-CH 3 0-C 6 H 4 - 2 H 



H - 2 CH O CH-CH-CH-CH cis 



CH 2 CH-CH-gCH 



2 H CH 2 CH-N-CH=CH 



271 4-CH 



O-C.H- 2 H CH_ CH-CH-C-CH 



3 6 4 



6CH3 




273 4-CH 3 0-C 6 H 4 - 2 H 



CH 2 CH-J-CH-CH 



274 



Q^" 3 2 H CH 2 CH-CH-N-CH 



iso- 
meric 
form 


/Ham 1 

salt/ oase 1 


np • J 

•c 1 


cis 


2(COOH) 2 


160.2 1 


trans 


base 


135.6 I 




#• 


192.7 1 


- 


3(COOH) 2 


155.7 1 


— 


2HC1. 


■ ^ 1 

192.7 I 




1 1/2H 2 0 




- 


2(CCX)H) 2 


155.7 ] 




1 /OH O 
l/ZHjU 






2(C00H) 2 


163.9 




21COOH> 2 


178.3 



H 2 0 



| 2 75 4-CH 3 0-C 6 H 4 - 2 H 
| 2 76 4-CH 3 0-C 6 H 4 - 2 H 



CH 2 CH-CH-J-CH 
CH 2 CH-9-CH-CH 



base 



215.5 ! 



210.71 



** : (E)-2-butenedioate salt l2:3) 
***: (E)-2-butenedioate salt (1*D 



Example 47 

A - o, 13.3 parts J V<^r^ 
flu orophenyl)methy.>2-(4-pipend,ny.m^ for 5 hours . After cooling. 

potassium iodide and 250 parts of ^""^ m f'Tw2 exacted three times with metbylbenzene. The 
L mixture was poured into ,ce water. This filtered and evaporated. The residue was 

combined organic layers were was hed twice ^wrth wrt* dne ^ ^ , a 

purified by column chromatography over s. ca gel using a mixiur y evap orated. The residue 

96:4:1 by" vo.ume) as eluent. The salt was filtered off and 

w as converted into the hydrochlonde sal in 2,2 of Muoro . H( 4- 

2-(4-piperidinylmethyl)-lH-benzimidazole: mp. 191.5 C (Z7B>. 
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Example 48 

A mixture of 6.4 parts of 2-chloroacetonitrile, 27 parts of 3-[(4-methylphenyl)methyl]-2-(4-piperidinyl- 
methyl)-3H-imidazo[4,5-b]-pyridine, 13 parts of sodium carbonate and 450 parts of N.N-dimethylformamide 
5 was stirred overnight at room temperature. The reaction mixture was poured into water. The product was 
extracted with 4-methyl-2-pentanone. The extract was washed with water, dried, filtered and evaporated. 
The residue was crystallized from I.V-oxybisethane, yielding 19 parts (62%) of 4-[[3-[(4-methylphenyl)- 
methylJ-3H-imidazo[4,5-b]pyridin-2-yl]methyl]-1-piperidineacetonitrile; mp. 131 .3 *C (279). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
10 were also prepared: 

4-[[1 -[(4~f luorophenyl)methyl]-1 H-benzimidazol-2-y l]methyl]-1 -piperidinebutanenitrile (280); 
4-[[1 -(2-furany lmethyl)-1 H-benzTmidazol-2-yl]methyl]-1 -piperidinebutanenitrile (281 ); 
4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl-1-piperidinebutanenitrile (282). 

In a similar manner there were also prepared: 
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base 



10 



75 



20 



25 



30 



35 



Mo. R 



B 



°c 



283 


H 


CH- 
2 


4-F-C H -CH 


284 


H 


CH 


C 6 H 5 


285 


H 


CH_ 
2 


2-f uranylmethyl 


286 


H 


0 


4-F-C H-CH 


287 


H 


CH, 
2 


2-thienylmethyl 


288 


H 


CH, 
2 


3-pyridinylmethyl 


289 


H 


CH_ 
2 


4-thiazolylmethyl 


290 


H 


CH, 
2 


4 - F " C 6 H 4 -CH 2 


291 


H 


CH, 
2 


2 - f ur any lmethy 1 


292 


H 


CH 2 


2-pyridinylmethyl 


293 


H 


CH 2 


4-CH 3 0-C 6 H 4 -CH 2 


294 


H 


CH 2 


H 


295 


H 


CH 2 


4 - CH 3 - C 6 H 4- CH 2 


296 


H 


CH 2 


C 6 H 5- CH 2 


297 


H 


CH 2 


C 6 H 5- CH 2 


298 


H 


CH 2 


4-CH 3 C~C 6 B 4 -CH 2 


299 


U 


CH 2 


4-F-C 6 H 4 -CH 2 


300* CH 


3 CH 2 


4-F-C 6 H 4 -CH 2 


301 


H 


CH 2 


4 - F - C 6 H 4- CH 2 



CH-CH-CH-CH 
CH-CH-CH-CH 
CH-CH-CH-CH 
CH-CH-CH-CH 
CH-CH-CH-CH 
CH-CH-CH«CH 
CH-CH-CH-CH 
N-CH-CH-CH 
N-CH-CH-CH 
fl-CH-CH-CH 
CH-CH-CH»CH 
CH-CH-CH-CH 
CH-CH-CH-CH 
N-CH-CH-CH 
CH-CH-CH-CH 
N«CH-CH«CH 
CH-CH-CH-N 
CH-CH-CH-CH 
CH-N-CH-CH 



146.1 
141.4 
152.5 



91.2-93.0 

98.9 

124.2 

137.9 

129.8 

205.4 

161.6 

140.0 

174.3 

96.6 




* : cis-isomer 



40 



Example 49 



i 7 a n*rts of 4.rri-(2.furanylmethylhlH-benzimida20l-2-yl]methyl]-1-pi 

S3*— — — • 

(1:3); mp. 203.0-C P»* ^.nzimidazol-S-yllmMhylhl-plperidi^bulanamlns (305)'. 

«H<MuP'°P*»"y^v^^ 
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In a similar manner there were also prepared: 



5 




10 

base 



I 

1 o , 

J 
1 


Comp. 
No. 


B 


R 1 


A 1 


! 


310 


CH 2 


4-F-C 6 H 4 -CH 2 - 


CH 


20 

i 


311 


CH 2 


C 6 H 5- 


CH 




312 


0 


4 ~ F_C 6 H 4~ CH 2" 


m 
un 




313 


CH 2 


2-thienylmethyl 


CH 


25 


314 


CH 2 


3-pyridinylmethyl 


CH 




315 


CH 2 


4-thiazolylmethyl 


CH 




316 


CH 2 


4-F-C.H .-CH_- 
6 4 2 


N 


30 


317 


CH 2 


2-pyridinylioethyl 


N 




318 


CH 2 


4-CH 3 0-C 6 H 4 -CH 2 - 


CH 




319 


CH 2 


B 


CH 




320 


CH 2 


4-CH 3 -C 6 H 4 -CH 2 - 


CH 


35 


321 


CH 2 


C 6 H 5- CH 2- 


CH 




322 


CH 2 


C 6 H 5 -CH 2 - 


N 




323 


CH 2 


4-CH 3 -C 6 H 4 -CH 2 - 


N 


40 


324 


CH 2 


4-CH 3 0-C 6 H 4 ~CH 2 - 


N 



45 Example 50 

A mixture of 20.7 parts of ethyl [2-[44[3-(24hienylmethyl)-3H-imida20[4,5-b]pyridin-2-yl]methyll-1- 
piperidinyl]ethyl]carbamate, 22.1 parts of potassium hydroxide and 200 parts of 2-propanol was stirred and 
refluxed overnight. The reaction mixture was evaporated. Water was added to the residue. The product was 
so extracted with dichloromethane. The extract was dried, filtered and evaporated, yielding 13 parts (76%) of 
4-[[3-(2-thieny!methyl)-3H-imidazo[4,5-bhpyridin-2-yl]methyl]-1-piperidinethanamine (325). 

In a sililar manner there was also prepared: 
4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]thio]-1-piperidineethanamine (326). 

55 Example 51 

A mixture of 12 parts of 4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]methyl]-r-(phenylmethyl)- 
[l.^-bipiperidine] and 200 parts of methanol was hydrogenated at normal pressure and 50 'C with 3 parts 
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was Uttered on and the «n» was evaporated The .eerfue was convene* VuH(4-neerephenyl)- 



Example 52 



70 



15 



20 



A mature o, 3 parts a. -^H^^o,.^ 
benzirnidazo^ynmethylhl-pipendineethana^e and a P^^^^J ~ ulverized and stir red in a 
in an oil bath at 160' C. After coolmg to room tem P! r ^;% h 7j" r 0 s were ^parated. The organic layer 
Lure of water, ammonium hydroxide and ^^^^ Te nS^as purified by column 
was washed twice with water dned. littered and °^ a ™^*J^e. methanol and ammonium 
chromatography over silica gel usmg l^HacZ "were collected and the eluent was 

beLmiteel-a-eminriE^-eut^ioalelZ^rnp. 134.5 C (328). 
benzimidazol-2-amine;mp. 1 61 .9 • C(329). 



Example 53 



25 



30 



35 



"T^ure of 3 parts of Z^Tt 
methyl)-1H-benzimida Z ol-2-yll-meth y iH- P .pend.neethanam^ trichloromethane and 

residue wis purified by ch '°™^^ -re collected and the 

methanol, saturated with ammonia. (95:5 by volume) abluent ii " P , Tne satt was 

eluent was evaporated. The residue » 

In a similar manner there 

S5EB»B^^ mp 1880 * c (332) - 



Example 54 



40 



45 



" u, , mi Hi„o «; 7 oarts of 4-«1 -I(4-f luorophenyl)methyl]-1 H-benzimidazol- 

A mixture of 1.7 parts of 2-chloropynm,d,ne. 5 _7 parte o\ 4 IP U P _ f ethano , was 

2-yl]thioM-piperidineethanamine. 1.3 parts ^^m^a^m^e ^ ^^-^ 
JrL and ref.uxed overnight The dried, filtered and evaporated. The 

was taken up in trichloromethane. The solubrnv was wasnec. ^ trich , orometnane and 

residue was purified by column-chromatography ^over «taM ^ ^ ^ e eluent was evaporated. The 

methanol (95:5 by volume) as ^"^iTs^ ^ °« and dried ' yle,d ' n9 3 7 

partS . 1 _. ' u fi-iv mo. 189.2-C (333). 



rimidinamine ethanedToate (1:1); mp. 189.2'C (333). 
In a similar manner there were also prepared: 



50 



CH -R 1 '* 



li ' -NH-CH 2 -CH 2 -»T^( B J, 



CO 
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Corop m 




B 


R l-a 




base or 


i 

***** • 


No. 










salt 


°C 


334 


2-pyrimidinyl 


CH 


2-fuxanyl- 


CH 


base 


103.0 


335 


2-thiazolyl 


CH 


2-furanyl- 


CH 


* 


159.6 


336 


2-pyrimidinyl 


CH 


2-thienyl- 


CH 


** 


1B4. 6-188.6 


337 


2-pyrimidinyl 


CH 


3-pyridinyl- 


CH 


4(COOH) 0 


176.1-180.5 


338 


2-pyrimidinyl 


CH 

Mm 


4-thiazolyl- 


CH 


4(COOH) 2 


192.3-194.0 


339 


2-pyrimidinyl 


CH 2 


2-f uranyl- 


N 


3(COOH) 2 


107.3 


340 


2-pyrimidinyl 


CH 2 


2-pyridinyl- 


N 


3 1/2 (COOH) 2 


151.7 


341 


2-pyrimidinyl 


CH 2 


4-CH 3 OC 6 H 4 - 


CH 


** 


182.2 


342 


2-pyrimidinyl 


CH 


2-thienyl- 


N 


**.H.O 


152.9 


343 


2-pyrimidinyl 


CH 2 


4-CH -C H - 
3 6 4 


CH 


2 1/2{CCX>H) 2 


160.5 


344 


2-pyrimidinyl 


CH 2 


C 6 H 5- 


CH 


** 


194.8 


345 


2-py r imi diny 1 


CH 2 


C 6 H 5- 


N 


3<COOH) 2 


172.5 i 


346 


2-pyrimidinyl 


o 


4-F-C 6 H 4 - 


CH 


base 


155.1 



* : (£)-2-butenedioate salt (1:3) 



** : (E)-2-butenedioate salt (2:3) 

30 

In a similar manner there were also prepared: 
4-[[1 -[(4-f luoropheny l)methy l]-1 H-benzimidazol-2-y l]methy '-(2-pyrlmidiny l)-[1 ,4'-bipiperidine] 
ethanedioate(2:7); mp. 169.7* C (347); 
N-[2-[4-[[1 -[(4-f luoropheny 
35 pyrimidinamine ethanedioate(2:5); mpT 173.4*c (348); 

cis-N-[2-[4-[[1 -[(4-f luorophenyl)methyl]-1 H-benzimidazol-2-yl]oxy]-3-methyl-1 -piperidinyl]ethy l]-2- 
pyrlmldinamine; mp. 94.0 * C (349); ~ 

6-chloro-N* -[2-[4-[[1 -[(4-f luoropheny l)methy H-benzimidazol-2-y l]methyl]-1 -piperidiny l]ethy l}-4.5- 
pyrimidinediamine (350); and 
40 N-[2-[4-[[3-[(4-fluorophenyl)methyl}-3H-imidazo[4 f 5-c]pyridin-2-ylhmethyl]-1 -piperidinyl]-ethyl]-2- 
jpyrimidinamine ethanedioate(1 :2); mp. 192.5* C (351). 

Example 55 

45 A mixture of 3.3 parts of 2-bromothiazole, 5.09 parts of 4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin- 
2-yl]methyl]-1-piperidineethanamine, 3 parts of sodium carbonate and 45 parts of N,N-dimethylacetamide 
was stirred overnight at 130*C. The reaction mixture was poured into water and the~~p7bduct was extracted 
twice with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated. The residue was purified 
by column chromatography over silica gel using a mixture of trichloromethane and methanol saturated with 

so ammonia (95:5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The 
residue was converted into the ethanedioate salt in ethanol. The salt was filtered off and dried, yielding 2.5 
parts (27%) of 4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl]-N-(2-thiazolyl)-1- 
piperidineethanamine ethanedioate (1:3); mp. 173.0* C (352). 
In a similar manner there were also prepared: 

55 
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353 


2-thiazolyl 


CH 2 


4« 6 H 4 CH 2 - 


CH 


354 


2-thiazolyl 


CH 2 


C 6 H 5- 


CH 


355 


2-thiazolyl 


0 


4-F-C 6 H 4 CH 2 - 


CH 


356 


2-thiazolyl 


CH 2 


2-thienylmethyl 


CH 


H 


2-thiazolyl 


CH 2 


4-F-C 6 H 4 CH 2 - 


19 



base 
base 
base 

3(COOH) 2 H 2 0 



115.6 
59.5 
132.1 
135.6 



H 2 l/2(COOH) 2 H 2 0 150.9 \ 



25 



30 



35 



40 



45 



50 



55 



54 



EP 0 151 826 B1 



5 


Zoznp • 
No. 




B 


R 1 


A 1 


base or 

salt 


mp. 
°C 




358 


2-pyrimidinyl 


CH 2 


H 


CH 


base 


199.4 




359 


2-thiazolyl 


CH 2 


H 


CH 


base 


180.4 


70 


360 


5-chloro-2- 


CH 2 


4-F-C 6 H 4 CH 2 - 


CH 


base 


- 






pyridinyl 














361 


2-thiazolyl 


CH 2 


2-thienylmethyl- 


M 


3<COOH> 2 


129.4 




362 


2-thiazolyl 


CH 2 


C 6 H 5 CH 2- 


N 


3 1/2(COOH) 2 


129.4 


75 


363 


2-thiazolyl 


CH 2 


C 6 H 5 CH 2~ 


CH 


4<COOH> 2 


142.7 




364 


2-thiazolyl 


CH 2 


4-CH 3 -C 6 H 4 CH 2 - 


CH 


3(COOH) H^O 

? 2 


138.6 




365 


2-thiazolyl 


CT 2 


4-CH 3 0-C 6 H 4 CH 2 - 


K 


base 


144.7 


20 


366 


2-N0 2 -C 6 H 4 


CH 2 


4-F-C 6 H 4 CH 2 - 


CH 


base 


120.5 




367 


2-benzothlazoly 1 


CT 2 


4_p_C H CH — 
6 4 2 


CH 


3 1/2(CO0H) 2 


167.1 














1/2 H 2 0 






368 


2-pyrazinyl 


CH 2 


4-F-C 6 B 4 CH 2 - 


CH 


2(COOH) 2 


173.6 


25 


369 


9-methyl-9H- 


CH 2 


4-F-C 6 H 4 CH 2 - 


CH 


4HC1.H 2 0 


210.3 






purln-6-yl 




* 










370 


9H-purin-6-yl 


CH 


4 " P " C 6 H 4 CH 2- 


CH 


base 


186.5 


30 


371 


8-OH,9-CH 3 -9H- 


CT 2 


4-F-C 6 H 4 CH 2 - 


CH 


2 l/2CCCOH) 2 


179.7 






purin-6-y 1 














372 


8,9-(CH 3 ) - • 


CH 2 


4-F-C 6 H 4 CH 2 - 


CH 


base 


134.3 






9H-purin-6-y 1 












35 

















In a similar manner there was also prepared: 
N-[2-[4-[[3-[(4-fluorophenyl)methy^ 
40 pyrazinamine ethanedioate(1 :2); mp. T57.4 • C (373). 

Example 56 

A mixture of 1.7 parts of 2-chloropyrimidine, 5.5 parts of 4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol- 
45 2-yl]methyl]-1-piperidineethanamine, 2.12 parts of sodium carbonate, 0.1 parts of potassium iodide and 90 
parts of N,N-dimethylformamide was stirred overnight at 60 # -70*C. Water was added and the product was 
extracted - with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 
by volume) saturated with ammonia, as eluent. The pure fractions were collected and the eluent was 
so evaporated. The residue was crystallized from 1,1'-oxybisethane. The product was filtered off and dried, 
yielding 2.6 parts (40%) of N-[2-[4-[[1-[(4-fluorophenyl)-meto^ 
ethyl]-2-pyrimidinamine; mp.~l25.1 *C (374). 

In a similar manner there were also prepared: 
N-[2-[4-[(1-phenyl-1H-benzimidazol-2-yl)m^ (E)-2-butenedioate 
55 (1:1); mp. 21 1.4* C (375); 

N-[2-[4-[[3-[(4-fluorophenyl)me^ 

pyrimidinamine (E)-2-butenedioate (2"*3); mp. 162.4°C (376); 
4-[[1-[(4-fluorophenyI)methyl]-1H-benzimida^^ 



55 
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phthalazinamine; mp. 1 69.7 • C (381 ). 



10 



Example 57 



75 



20 



25 



To a stirred and cooled <0;.10,C) -^Niff^^ 
ben2imidazol-2-yl]methyl>l^pend.neethan^ne 7.5 parts of N.| ^ y , imidine in a small 

tetrahydrofuran was added dropw.se a soluten ^ ^15 parts of 2^6^ ^ ^ ^ 

amount of tetrahydrofuran. Upon completion, stornng i was ^commu » extracted wrth 4- 

reaction mixture was evaporated. Water was ^^™£^ T £,Ldua was purified by HPLC 
methyl-2-pentanone. The extract Was dned. ^red ^ ^^^ r ated with ammonia, (85:14:1 
over silica gel using a mixture of methylbenzene ^^'^aporated. The residue was 
by volume) as eluent. The first £ ZTrt Jnd dried yielding 2^ parts (6.5%) 

converted into the ethaned.oate salt ,n / h ^°^ e 

of 4^hloro-N-[2-[4-[[1-[(4-fluorophenyl)methylh1H-benz.m.dazol^yijme yr 
pyrimidinamlne ethanedioate (1:2); mp. 165.8* C (382). 

pyrimidinlmine ethanedioate(2:5); mp. 174.4 'C (384). 



30 Example 58 



A mixture of 4 parts of ^-c^H^ 
m ethy.]-1H-ben Z imdazo.^^ was poured into water. The 

of N.N-dimethylformamide was stirred at 70 ^ ^^dried. filtered and evaporated. The 

3S product was extracted with ^methy^-pentanone^ The i extract was ^ tnchl0 romethane and 

residue was purified by column ^^SSfLZ^ S3 and the eluent was evaporated. Tne 
methanol (95:5 by volume) as eluent. The pure ^°"^? r ^ , t was filtered ofi and dried, yielding 1.3 
rescue wa*^ 

<o oxSolidlnone ethanedioate(2:5): mp. 147.9' C (385). 



Example 59 



45 



50 



o nf 22 oarts of 4-[[1-f(4-fluorophenyl)-methylh1H-benzimidazol-2-ynmeth^H- 
To a stirred mixture of 22 parts at «-ui u * '' were - ad ded dropwise 12 parts of 
piperidineethano. dihydrochloride and 450 parts o iBO^i^ The reaction 
thionyl chloride. Upon completion, st.rr.ng was ^ watered off and dried. 

HihvHrnrhloride (386). 



y ioiuii iy • v 1 — * 

zimidazole dihydrochloride (386). 
Example 60 



55 



45 pats o( N.N-*nethy»or,na,nKk, «.s sum*! to 2 ,^*i!?*^ M Said porttoo«ise. Upon com- 
5E= * a, — - P-o 
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fractions were collected and the eluent was evaporated. The residue was converted into the ethanedioate 
salt in methanol. The salt was filtered off and crystallized from methanol. The product was filtered off and 
dried, yielding 1.7 parts (20%) of 2-[[2-[4-[[1-[(4-fluorophem 
piperidinyl]ethyl]thio]-thia2olo[5,4-b)pyridine ethanedioate(1:2); mp. 199.0* C (387). 
5 In a similar manner there were also prepared: 

2-[[2-[4-[[1-[(4-fluorophenyl)methyl>1H-ben2imida20l-2-yl)m 
pyridine; mp. 1 21 .0 ° C (388). 



To a stirred and warm mixture of 3.8 parts of 4-[[3-[(4-fluorophenyl)methyl>3H-imidazo[4,5-b]pyridin-2- 
yl]methyl]-1-piperidineacetamide and 24 parts of N,N-dimethylacetamide were added portionwise 0.4 parts 
of a sodium hydride dispersion 59.7% at 40* C. The mixture was heated to 80* C and stirred for 15 minutes 
at 80* C. 1.2 Parts of 2-chloropyrimidine were added and stirring was continued for 30 minutes at 80 *C. 

75 After cooling to 40 w , another 0.4 parts of a sodium hydride dispersion 59.7% were added and after stirring 
for 15 minutes at 80 *C, another 1.2 parts of 2-chloropyrimidine were added. The whole was stirred for 30 
minutes at 80 *C and then cooled to 40 # C. Another 0.4 parts of a sodium hydride dispersion 59.7% were 
added and after stirring for 15 minutes at 80 * C, another 1.2 parts of 2-chloropyrimidine were added. Stirring 
was continued for 15 minutes at 80 *C. The reaction mixture was cooled to room temperature and poured 

20 into 150 parts of water. The product was extracted three times with dichloromethane. The combined 
extracts were washed three times with water, dried, filtered and evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of trichloromethane, methanol and methanol, 
saturated with ammonia, (96:3:1 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was converted into the (E)-2-butenedioate salt in 2-propanone. The salt was 

25 allowed to crystallize at -20 *C. It was filtered off and dried, yielding 0.4 parts of 4-[[3-[[4-fluorophenyl>- 
methyi]-3H-imidazo[4,5-b]pyridin-2-yl]methylhN-(2-pyrimidinyl)-1-piperidineacetamide (E)-2-butenedioate- 
(1 :2); mp.~1 59.0 * C (389). 

In a similar manner there were also prepared: 
1-[(4-flurophenyl)methylh2-[[1-[2^ (Eh 2 " 

30 butenedioate (1:2); mp. 162.7' C (390); 

1-[(4-fluorophenyl)methylh2-[[1-[2-(2-pyrimidinyloxy)ethylh4-piperidinyl]methyl]-1H-benzimidazole 

ethanedioate(1 :3); mp. 1 61 .4 • C (391 ); 

1 -(2-f urany Imethy l)-2-[[1 -[2-(2-pyrimidiny loxy)ethy l]-4-piperidinyl]-methy l]-1 H-benzimidazole ethanedioate 
(1 :2). monohydrate; mp. 179.3 * C (392); 
35 1 -[(4-f luorophenyl)methyl}-2-[[1 -[2-(2-pyrimidinyloxy)ethyl]-4-piperidinyl]thio]-1 H-benzimidazole ethanedioate 
(1 :1 ); mp. 1 86.9 * C (393); and 
3-[(4-fluorophenyl)methylh2-[[H^ 
pyridine trihydrochloride; mp. 129.8* C (394). 

40 Example 62 

To a stirred and cooled (-10*C) mixture of 20.8 parts of carbon disulfide, 9 parts of N.N 1 - 
methanetetraylbis[cyclohexanamine] and 135 parts of tetrahydrofuran was added dropwise a solution of 15 
parts of 4-[[1-(phenylmethyl)-1H-benzimidazol-2-yl]methyl]-1-piperidineethanamine in tetrahyrofuran at a 
45 temperature balow -10*C. The~reaction mixture was allowed to reach room temperature and the solvent 
was evaporated. The residue was crystallized from acetonitrile. The precipitate was filtered off and the 
filtrate was evaporated, yielding 15 parts (89%) of 2-[[1-(2-isothiocyanatoethyl)-4-piperidinyl]methyl]-1- 
(phenylmethyl)-l H-benzimidazole (395). In a similar manner there were also prepared: 



Example 61 



w 



50 
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70 



75 



20 



396 

397 

398 

399 

400 

401 

402 

403 

404 



4-F-C 6 H 4 -CH 2 
2-thienylmethyl 
2-furanylmethyl 
2-furanylmethyl 
4-F-C 6 H 4 -CH 2 
2-py r idiny lmethy 1 
2-thienylmethyl 
4-CH 3 -C 6 B 4 -CH 2 
4-CH 3 -C 6 H 4 -CH 2 



CH 
CH 
N 
CH 
N 
N 
N 
CH 
N 



25 

Example 63 



Example t>J ... ., 

■« H- ami nP 19 oarts of 2-[[1-(2-isothiocyanatoethyl)-4-pipend.nyll- 

A mixture of 5.2 parts of 3,4-pynd.ned.am.ne 19 1 parte <X *K l tetrahyd rofuran was stirred and 

methy.H-t<4^^ 24 parts" (100%) of N-(4-amino-3- 

30 -ry.>r« 

»e same procedure and U sin 9 accent amounts of t h e appropriate startin g materia,, .ere 

^Cr2WNH2 W 
piperidinyllethyllthiourea (414). 



Exa mple 64 
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was evaporated. The residue was converted into the (E)-2-butenedioate salt in ethanol. The salt was filtered 
off and dried, yielding 1.8 parts (57%) of N-[2-[4-[[1-[(4-fluorophenyl)methylh^ 

1- piperidinyl]ethyl]-1H-imida2o[4,5-c]pyridirv2-amine (E)-2-butenedioate (1:3); mp. 184.7*C (415). 

In a similar manner there were also prepared: 
N-[244-[[1-(2-thienylmethylHH-^ H-imidazo[4,5-c)pyridin-2- 
amine (E)-2-butenedioate (1 :3)T monohydrate; mp. 1 98.2 • C (41 6); 

N-[2-[4-[[3-(2-furanylmethyl)-3H-imid H-imidazo[4 f 5-c> 
pyridin-2-amine (E)-2-butenedioate (1:3). monohydrate; mp. 174.6*C (417); 

N-[2-[4-[[1 -(2-furany lmethyl)-1 H-benzimidazol-2-y l]methyl]-1 -piperidinyl]ethyl]-1H-imidazo[4 f 5-c]pyridin-2- 
amine ethanedioate (1 :4); mp. 201 .1 * C (41 8); ~~ 
N-[2-[4-[[3-(2-pyridinylmethyl)-3H-imidazo^ 

pyridin-2-amine ethanedioate (1:4); mp. 189.7° C (419); ~~ 

N-[2-[4~[[3-(2-thienylmethylh^^ 

pyridin-2-amine ethanedioate (2:5); mp. 154.5*C (420); 

N-[2-[4-[[1 -[(4-methy Ipheny l)methy l}-1 H-benzimidazol-2-y l]methy l]-1 -piperidinyl]ethyl]-1 H-imidazo-[4,5-c> 
pyridin-2-amine ethanedioate (1 :3); mpT 203.5* C (421); 

N42-[4-[[1-(phenylmethyl)-1H-benzimida20l-2-yl]methyl]-1-piperidinyl]ethyl]-1 H-imidazo[4,5-c]pyridin-2- 
amine ethanedioate (1 :4); mp. 199.0* C (422); ~~ 
N-[2-[4-[[3-[(4-methylphenyl)methylh3H^^ 

I4,5-c]pyridin-2-amine ethanedioate (1*5); mp. 160.1 *C (423); and 
N-[2-[4-[[3-[(4-fluorophenyl)meto 

[4,5-c]pyridin-2-amine ethanedioate (2:5); mp. 211.2* C (424). 
Example 65 

To a stirred end refluxing mixture of 3.7 parts of 4-[[3-[(4-fluorophenyl)methyl)-3H-imidazo[4 t 5-b]pyTidin- 

2- yl)methyl]-1-piperidineethanamine and 90 parts of methylbenzene were added dTopwise 1.1 parts of 2- 
pyridinecarboxyaldehyde using a water separator. Upon completion, stirring was continued for 20 hours at 
reflux. After cooling to 50 *C, 44 parts of ethanol were added. At a temperature of 40 *C, 0.4 parts of 
sodium borohydride were added portionwise. Upon completion, the whole was stirred for 2 hours at 45*C> 
The reaction mixture was poured into ice water and acetic acid while hot. The mixture was treated with 
ammonium hydroxide. The product was extracted three times with methylbenzene. The organic layer was 
washed with water, dried, filtered and evaporated. The residue was purified by column chromatography over 
silica gel using a mixture of trichloromethane, methanol and ammonium hydroxide (90:9:1 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was converted into 
the (E)-2-butenedioate salt in 2-propanone. The salt was filtered off and dried, yielding 3.0 parts (43.4%) of 
N-[2-[4-[[3-[(4-fluorophenyl)methyl]^ 

pyridinemethanamine (E)-2-butenedioate(1 :2); mp. 160.7*C (425). 

In a similar manner there were also prepared: 
4-[[1-[(4-fluorophenyl)methyl]-1H-benzi^ (426); 
and ~~ ~ 

N-[2-[4-[[1-[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-yl]methyl]-1-piperidinyl]ethyl]-2-pyridinemethanamine 
(E)-2-butenedioate(1 :2); mp. 145.1 * C"(427). 

Example 66 

A mixture of 1.1 parts of isothiocyanatomethane, 5.5 parts of 4-[[1-[(4-fluorophenyl)methylh1H- 
benzimidazoI-2-yl]methyl]-1-piperidineethanamine and 90 parts of tetrahydrofuran was stirred overnight at 
room temperature. The reaction mixture was evaported. The residue was purified by column chromatog- 
raphy over silica gel using a mixture of trichloromethane and methanol (90:10 by volume) as eluent. The 
pure fractions were collected and the eluent was evaporated. The residue was converted into the 
ethanedioate salt in ethanol. The salt was filtered off and dried, yielding 4 parts (43%) of N-[2-[4-[[1-[(4- 
fluorophenyl)methyl]-1H-benzimidazol-2-yl]methyl]-1-piperidinyl]ethyl]-N'-methylthiourea ethanedioate (1:2); 
mp. 169.0 *C (428). 

In a similar manner there were also prepared: 
N-ethyl-N'-[2-[4-[[3-[^ 
mp. 148.6*C (429); and 

N-ethyl-N'-^-K-UH^-fluo mp. 
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111.4*0(430) 
Example 67 
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a™i 260 parts of dlchloronrethan. ^ f^^,j^^M^H^^^<>^^ 
was afcred for 1 hour ana ^"^^fJ^STi; JaJd-d the preduc. «a» e*«£ 
pipeddtneethanamine were added • *»»*™* I" 2 with water, dned. f»tered and 

diohloromelhane. The combined extracts ^ 0 , tnchloromethane and 

The residue was purified b» ^™ ^^^T^S Th. pore freclione were eoileoed and fh. 
methanol, saturated with ammonia, (95:5 by "^f^T^i ^ ,„ «hanol and acetonihile. Tho 
Xent was evaporated. The residue was converted m ^ dded. »ieldin9 3 5 pans 

£ wee fitfered of, 

ithanedioate(1:3) monohydrate; mp. 164.3'C (447). 



50 Example 68 



55 



Exa mple w 

__ « a rn r.4 fiuoroDheny0methylh3H-imidazo[4.5-b]pyridin-2-yl]methylhi- 

A mixture of 5.5 parts of 4- ^btS^^^ 
piperidineethanamine, 2.6 parts of 1 .1 ^"^^ was bubble d through th.s mature 

stfrred for 2 hours at room temperature. Gaseous ^^jj^jjjj with a Ca C 2 tube). The whole was stirred 
for 30 minutes (exothermic reaction V*""*^£ evaporated. The residue was converted mto the 
overnight at room temperature. ^JT^ST^mJi off and the filtrate was evaporated The 
t^Vrrrmm^Z^ was added . an a, k a,ine soiution was o b ta,ned. The 
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product was extracted twice with methylbenzene. The combined extracts were washed with water, dried, 
filtered and evaporated. The residue was purified by column chromatography over silica gel using a mixture 
of trichloromethane, methanol and ammonium hydroxide (90:9:1 by volume) as eluent The pure and the 
less pure fractions were collected and the eluent was evaporated. The residue was purified by column 

5 chromatography (HPLC) over silica gel using a mixture of trichloromethane, methanol and methanol, 
saturated with ammonia, (96:3:1 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated using a water bath at 30 *C. The residue was converted into the ethanedioate salt in 2- 
propanone. The salt was allowed to crystallize while stirring. It was filtered off and dried in vacuo at 60 *C, 
yielding 2.0 parts (20.0%) of N'-[2-[4-[[3-[(4-fluorophenyl)me^ 

70 piperidinyl]-ethyl]-N,N-dimethylurea ethanedioate(2:5); mp. 94.2* C (448). 

Example 69 

A mixture of 25 parts of 1-[(4-fluorophenyl)methyl]-2-[[1-(2-isothiocyanatoethyl)-4-piperidinyl]methylh1H- 
75 benzimidazole and 160 parts of methanol saturated with ammonia was stirred overnight at room tempera- 
ture. The reaction mixture was evaporated, yielding 25 parts (100%) of N-[2-[4-[[1-[(4-fluorophenyl)methylh 
1H-benzimidazol-2-yl]methylh1-piperidinyl]ethyl]thiourea (449). 

Example 70 

20 

A mixture of 6.4 parts of methyl N-(2,2-dimethoxyethyl)-N , -methylcarbamimidothioate monohydroiodide, 
7.3 parts of 4-[t1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]methylH-P»pendineethanamine and 80 parts 
of 2-propanol was stirred and refluxed overnight. The reaction mixture was evaporated, yielding 12.77 parts 
(99%) of N-(2,2-dimethoxyethy l)-N*-[2-[4-[[1 -[(4-f luoropheny!)methy l}-1 H-benzimidazol-2-yl]methyl]-1 - 
25 piperidinyl]ethyl]-N"-methylguanidine monohydroiodide (450), 

In a similar manner there were also prepared: 
N-(2,2-dimethoxyethyl)-N42-[4-[[1-[(4-fluoroph 
ethyljguanidine monohydroiodide (451). 

30 Example 71 

A mixture of 12.77 parts of N-(2,2KJimethoxyethyl)-N , -[2-[4-t[1-[(4-fluorophenyl)methylh1H- 
benzimidazol-2-yl]methyl]-1-piperidinyl]ethyl] : N M -methylguanidine monohydroiodide and 150 parts of a hy- 
drochloric acid solution 10% was stirred andTefluxed for 2 hours. Ice water was added and the whole was 

35 treated with a sodium hydroxide solution. The product was extracted with dichloromethane. The extract was 
dried, filtered and evaporated. The residue was purified by column chromatography over silica gel using a 
mixture of trichloromethane and methanol, saturated with ammonia, (95:5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was converted into the (E)-2- 
butenedioate salt in ethanol. The salt was filtered off and dried, yielding 3 parts (21%) of 4-[[1-[(4- 

40 f luoropheny l)methyl]-1 H-benzimidazol-2-yl]methyl]-N-(1 -methyl-1 H-imidazol-2-yl)-1 -piperidine-ethanamine 
(E)-2-butenedioate (1 :2)" monohydrate; mp. 1 1 9.6 * C~(452). ~~ 

In a similar manner there were also prepared: 
4-[[1 -[(4-f luoropheny l)methyl]-1 H-benzimidazol-2-y l]methy l]-N-(1 H-imidazol-2-y l)-1 -piperidineethanamine 
ethanedioate(1 :2).mononydrate~mp. 126.1 * C (453). 

45 

Example 72 

A mixture of 3.3 parts of 2-bromo-1-phenylethanone, 7 parts of N-[2-[4-[[1-[(4-fluorophenyl)methyl>lH- 
benzimidazol-2-yl]methyl]-1-piperidinyl]ethyllthiourea, 4 parts of potassium carbonate and 90 parts of 

so tetrahydrofuran was stirred for 2 hours at room temperature. The reaction mixture was filtered over Hyflo 
and the filtrate was evaporated. The reaction mixture was poured into water. The product was extracted with 
dichloromethane. The extract was washed with water, dried, filtered and evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of trichloromethane and methanol, 
saturated with ammonia, (95:5 by volume) as eluent. The pure fractions were collected and the eluent was 

55 evaporated. The residue was crystallized from acetonitriie. The product was filtered off and dried, yielding 
2.8 parts (33.3%) of 4-[[1 -[(4-f luoropheny IJmethylHH^ 
piperiaineethanamine; mp. 122.2* C (454). 
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JL 0 Hi™t e ,2:7V. mo. 148.6* C (456). 



ethanedioate(2:7);mp. 148.6'C(456). 
Example 73 



10 
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nxampis 

and .20 parts J* . ^'^^^ IST.-*-* ' 
SScdon «aa cooled and Mmd. TW • »n»*KI- ■«■? 

mp. 207.4 -C (457). 



Example 74 
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was oon«nuod ovornigm « ^T^^^IHm. y«d«9 1.1 parts (60%) o. 1- 
trihydrobromide (458). 



Ex ample 75 

Tm^ure of 0.75 parts of ethanethioamide. 7 parts of 

overnight at room temperature. The reason dich.oromethane. The extract was dned 

treated with sodium hydrox.de. The ^^^^^ chroma tography over silica gel using a m.xture 
Stored and evaporated. The residue was punfied br column ^ pufe fractions 

35 of trichloromethane and methanol, ^ Surther purified by column chromatography 

were collected and the eluent was J vap ^ a ^', 0 "omethane and methanol (45:45:10 by volume as 
(HPLC) over silica gel using a mixture hexane ^^TevSoraiBd. The residue was converted mto 
eluent The pure fractions were ««***^^^^SS off and dried, yielding 2 parts (33%) 

ethanedioate(2:5); mp. 124.1 • C (459). 



Example 76 

"TTstirred mixture of 5.5 parts of ^^^^^ 

piperidineethanamine and 90 parts of ^f^^^^^ermic reaction). Upon completion. 
2-Lthiocyanatobenzenecarboxy.ate m ^^^Xetpora ed. The residue was purified by column 
stirring was continued for 1 hour. The reacton "J^^^J*, and methano .. saturated with ammon.a 
chromatography over silica gel us,ng a morture tne eluent was evaporated. The residue 

In a similar manner there were alM .P re ^ llmethv|V 1 . DiDe ridinyl]ethylt2.3-dihydro-2-thioxc-4(1H)- 
3 .l2-[4-[[1-(2-furanylmethyl)-lH-benz,m.da Z ol-2-yl]methylH p.pend.ny j y 

quinazolinone; mp. 216.6 'C (461); . . . . o| _ 2 . vl]metW 
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3-[2-[4-[[3-[(4-fluorophenyO 

thioxo-4(1 H)-quinazolinone; mp. 204.2 * C (463); 

3-[2-[4-[[1^2-furanylmethylM 

thioxothieno[2,3-d>pyrimidin-4(1H)-one; mp. 192.7*0 (464); and 
3-[2-[4-[[3-(2-furanylmetM 

2-thioxothieno[2 f 3-dhpyrimidin-4(1H)-one; mp. 197.1 • C (465). 
Example 77 

To a stirred mixture of 4.9 parts of 2H-3,1-benzoxazine-2,4(1H)-dione and 45 parts of N,N-dimethylfor- 
mamide were added dropwise 10.15 "parts of 4-[[1-(2-furanylmethyl)-1H-benzimida2ol-2-yl]methyl>1- 
piperidineethanamine and 45 parts of C at 50*0. Upon completion, stirring was continued for 4 hours at 
70*0. After cooling, the reaction mixture was evaporated. The residue was purified by column chromatog- 
raphy over silica gel using a mixture of trichloromethane and methanol, saturated with ammonia, (95:5 by 
volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from 1 ,1 '-oxybisethane. The product was filtered off and dried, yielding 10 parts (73%) of 2- 
amino-N-[2-[4-[[1 -(2-furanylmethyl)-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethyl]benzamide; mp. 
125.7*0 (466). 

In a similar manner there were also prepared: 
N-[2-[4-[[1-[(4~fluoropheny0 
benzamide; mp. 84.3 * C (467); ~~ 
2-amino-N-[2-[4-[[1-[(4-fluorophenyl)meth^ 
mp. 126.9* C (468); ~ 
2-amino-N-[2-[4-[[3-[(4-fluorophenyl)me 
benzamide (469); 

N-[2-[4-[3-[(4-fluorophenyl)methyl]-3HH^ 

(methylamino)benzamide ethanedioate (2:5); mp. 172.3* C (470); 

2-aminc^N-[4-[4-[[1-[(4-fluoro^ 

(471); 

2-amino-N-[4-[4-[[1-(2-fura^^ "lp. 
127.7 -07472); 

2-amino-N-[2-[4^[3-(2-furanylmethyO 
mp. 137.1*0(473); 

N-[2-[4-[[3-(2-furanylmethyl)-3H-imidazoK 
benzamide; mp. 81.4*0 (474)7and 
2-amino-N-[4-[4-[[3-(2-furanylm^ 

(475) ; 

N-[244-[[1-(2-furanylmethylHH-benzimi 

(476) ; 

2-amino-N-[2-[4-[[3-[(4-fluorophenyl)me^ 
benzamide ethanedioate(1:2); mp.161.5*C (477); 

2-amino-N-[2-[4-[[1-(2-thienylm^ mp. 
143.5*0; (478) 

2,3-dihydro-2,2-dimethyl-3~[2-[4-[^ 

ethyl]-4-(1H)-quinazolinone ethanedioate(1:1); mp.21 0.2*0 (479); and 

2-amino-N-[2-[4-[[1-[(4-fluorophenyl)m^ mp. 
141 .7*07480). 

Example 78 

A mixture of 4 parts of 2-aminc^N-[2-[4-[[1-[(4-fluoropheny^ 
piperidinyl]ethyl]benzamide, 20 parts of "icetic acid anhydride and 40 parts of water was stirred and heated 
overnight at 120*0. After cooling, ice water was added. The whole was treated with ammonium hydroxide. 
The product was extracted with dichloromethane. The extract was dried, filtered and evaporated. The 
residue was converted into the (E)-2-butenedioate salt in ethanol. The salt was filtered off and dried, 
yielding 3.7 parts (72%) of 3-t2-[4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]methyl]-1-piperidinylh 
ethyl]-2-methyl-4(3H)-quinazolinone (E)-2-butenedioate (1:1); mp. 21 0.3 * C (481 ). 
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jo Example 79 
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Example 80 [4 . It3 . (2 Muranylmemyl)-3H-imidazol4,5-b]pyridin-2-yl]me*ylhV 
To a stirred mixture of 8 parts of ^^^^^J^f^snsmne and 130 parts of dich- 
piperidi^^ ^pilRSSSS* diohloride in dichlorometnan^ 

"omethane was added dropw.se , a solute of M mi ^ e was evaporated, ^e res,di«^ 

1 69 2 * C (486) 

,n a simUar manner there were f s ° ^ 
3.[2-f4-[[1-[(4-fluorophenyl)methyl]-1H °enzimia^u y 

thioxo-4-<1HHuinazol^ 

3-[2-[Ml3-T(4-fluorophenyl)methyl]-3H-.m.da20[45D^ 
me thyl-2-thioxo^(1H)-quinazor.none; mp. 176.1 C (488). 



25 



30 



column chromatography over silica gel us.ng ^st a m^e^f tnc ^ saturated with ammon a 
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45 Example 82 
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To a stirred mixture of 3.88 parts of ^^^^^^V^s of tetrahydrofuran were 
Lpiperidinyllbutylhbenzamide, 2 parts o, ^^£21 Upon completion, stirring was contnued 
added dropwise 1.64 parts of tnchloromethyl wn0 te was stirred overnight. The preaprtate 

overnight. Another portion of 1.6 jJJ £ ^d to the residue. The solution was 

srrmCio^^ 

dH3H)-quinazor.nedione; mp. 185.5* C (490). 
quinazolinedione; mp. 146.6* C (491). 
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Example 82 

To a stirred mixture of 5.1 parts of 4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methylh1- 
piperidineethanamine and 270 parts of tetrahydrofuran was added dropwise a solution of 3.8 parts of ethyl 

2- isothiocyanatobenzoate in tetrahydrofuran. Upon completion, stirring was continued for 1 hour. The 
reaction mixture was evaporated. The residue was purified by column chromatography over silica gel using 
a mixture of trichloromethane and methanol, saturated with ammonia, (97:3 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was crystallized from 2-propanone. 
The product was filtered off and dried, yielding 1.4 parts (18.6%) of 3-[2-[4-[[3-(2-furanylmethyl)-3H- 

imidazo[4,5-b]pyridin-2-yl]methylH-pip^ m P- 
192.0*C (492). 

Example 84 

A mixture of 6 parts of N 1 -[2-[4-[[1-[(4-fluoropheny^ 
ethyl]-1 ,2-benzenediamine, 2?7 parts of 1,1Mhiocarbonylbis[1H-imidazole] and 90 parts of tetrahydrofuran 
was stirred and refluxed for 1 hour. The reaction mixture was evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) 
as eluent. The pure fractions were collected and the eluent was evaporated. The oily residue was stirred in 
acetonitrile. The product was filtered off and crystallized from ethanol. The product was filtered off and 
dried, yielding 2.8 parts (41.5%) of 1-[2-[4-l[14(4-fluorophenyl)methylh1H-benzimidazol-2-yl]methyl>1- 
piperidinyl]ethyl]-1,3-dihydro-2H-benzimidazole-2-thione; mp. 157.1 *C (493). 

Example 85 

A mixture of 7.5 parts of 6-chloro-N 4 -[2-[4-[[1-[(4-fluorophenyl)methylh1H-benzimidazol-2-yl]methylh1- 
piperidinyl]ethylH.5-pyrimidinediamine"and 3.6 parts of urea was stirred and heated for 20 minutes at 
220 * C. Water was added to the reaction mixture. The precipitated product was filtered off and crystallized 
from methanol. The product was filtered off and recrystallized from a mixture of N,N-dimethylformamide and 
methanol, yielding 2.5 parts (32%) of 6-chloro-9-[2-[4-[[1-[(4-fluorophenyl)methylh1H-benzimidazol-2-ylh 
methyl]-1-piperidinyl]ethyll-9H-purin-8-ol; mp. 243.0* C (494). 

Example 86 

A mixture of 11.3 parts of NM2-[4-[[1-[(4-fluorophenyl)-m^ 
piperidinyl]ethylH>5-pyrimidinediamine73.75 parts of carbon disulfide and 117 parts of N.N-dimethytfor- 
mamide was stirred overnight at room temperature. The reaction mixture was poured into water. The 
product was extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue 
was purified by column chromatography over silica gel using a mixture of trichloromethane and methanol, 
saturated with ammonia, (95:5 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was crystallized from acetonitrile. The product was filtered off and dried, yielding 5 
parts (40%) of 9-[2-[4-[[1-[(4-fluorophenyl)-^ 
purine-8-thiol; mp. 163.7*C (495). 

Example 87 

To a stirred mixture of 3 parts of 3-[2-[4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl]-1- 
piperidinyl]ethyl>2,3<lihydro-6-methyl-2-thioxothieno[2,3-d]pyrimidin-4(1H-one, 4.3 parts of potassium hy- 
droxide, 56 parts of ethanol and 5.5 parts of water were added dropwise 45 parts of a hydrogen peroxide 
solution 3%. The whole was stirred overnight. The reaction mixture* was evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 
by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from 2-propanone. The product was filtered off and dried, yielding 1.7 parts (58%) of 3-[2-[4-[[3- 
(2-furanylmethyl)-3H-imidazo[4,^ 

pyrimidine-2,4(1 H,3H)-dione monohydrate; mp. 135.4*C (496). 
In a similar manner there was also prepared: 

3- [2-[4-[[1-[(4-fluorophenyl)methyl]-1H^ 

pyrimidine-2,4(1H t 3H)-dione dihydrochloride. dihydrate; mp. 232.8 *C (497). 
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Example 88 



10 



A mixture of 2.5 parts of 3-^H(^~ 
ethy.>2-methy.-4^^ ^Jir^ iys. 10%. After the catted 

pressure and atFoom temperature wrth 1 part of P a »^^^TT f(|trate was evaporated. The residue 
amount of hydrogen was taken up. the catalyst |~ * ^TJl off and dried, yielding 3 parts 



Example 89 



75 



20 



25 



A nthdure C ,4 pans - •f<-*W««rS3W^^ 
pipondiwl^lhy^-py'"^™^ ' P»l of r^wn o»de ™ '^-on-etarcosl catelyst 10%. AIM. the 
normel pressure end a. .eon, «*J ,£T»red o« and the tlltrae w« evap»»led. 

eateulalrrd amount of hydrogen 4.rn=fhyP2-ponunono. The oxotrt «es 

ethanedioate; mp. 1 56.2 * C (499). _ MraH . 
y^HeWenyOrn^^^^^^ 



line; mp. 
mp. 



30 (503). 

Example 90 



t^- o, 7 , port, o, 

H-benzfnidazofs and 160 to the residue. The -hole «es treeBd 

atao-C. The reection mixture mm "^StTlJSSrtiw tnchWontethone. The extract wee dned. 
„hh emmrxeum hydroxide end*. Z******, ("Pf-O over sflioe gen w» > 

megrylH-t^Wl*^™'^ ^'p^eo: H <4-noo,ophenyl>me«y»1KW^^^ 
.^ly^ 

45 

Example 91 

-Tn^e o, 7 Parts o, «H^— 

ethyl]-1,2-benzenediamine (506). 
55 Example 92 
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parts of a sodium hydride dispersion 50%. Upon completion, stirring was continued for 0.5 hours at room 
temperature. 11.5 Parts of iodomethane were added dropwise. After complete addition, the whole was 
stirred for 1 hour. The reaction mixture was poured into water. The product was extracted with 4-methyl-2- 
pentanone. The extract was dried, filtered and evaporated. The residue was crystallized from acetonitrile. 
5 The product was filtered off and dried, yielding 28.3 parts (80%) of 9-[2-[4-[[1-[(4-fluorophenyl)methyll-1H- 
ben2imidazol-2-yl]methylh1-piperidinyl]ethyl]-8-(methylthioh9H-purine; mp. 133.1 *C (507). 

Example 93 

io To a stirred and cooled mixture of 6.2 parts of N-[2-[4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2- 
yl]methyl]-1-piperidinyl]-ethyl]-2-pyridinamine, 2 parts of N.N-diethylethanamine and 90 parts of 
tetrahydrofuran was added dropwise slowly a solution of 1.9 parts of benzoyl chloride in 45 parts of 
tetrahydrofuran. Upon completion, stirring was continued for 2 hours. The reaction mixture was evaporated. 
Water was added to the residue. The solution was treated with ammonium hydroxide. The product was 

75 extracted with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated. The residue was 
crystallized from 2,2'-oxybispropane. The product was filtered off and dried, yielding 5.3 parts (69%) of N- 
[2-[4-[[1 -[(4-f luoropheny l)methy l]-1 H-benzimidazol-2-yl]methy l>1 -piperidinyl]-ethyl]-N-(2-pyrimidinyl)- 
benzamide; mp. 108.1 *C (508). 

In a similar manner there were also prepared: 

20 N-[2-[4-[[1 -(2-f urany Imethy l)-1 H-benzimidazol-2-y l]methy l]-1 -piperidiny l]-ethyl]-N-(2-py rimidiny l)-2- 
furancarboxamide ethanedioate (1:2); mp. 147.7*C (509). 

Example 94 

25 A mixture of 6.6 parts of N-[2-[4-[[1 -[(4-f luoropheny l)methyl]-1H-benzimidazol-2-yl]methyl]-1-piperidinylh 
ethyl]-2-pyrimidinamine, 20 parts of acetic acid anhydride and 60 parts of water was stirred and refluxed 
overnight. The reaction mixture was evaporated. Water was added and the whole was treated with 
ammonium hydroxide. The product was extracted with dichloromethane. The extract was dried, tittered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 

30 trichloromethane and methanol, saturated with ammonia, (95:5 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was converted into the ethanedioate salt in 2- 
propanone. The salt was filtered off and dried, yielding 2.7 parts (27%) of N-[2-[4-[[1 -[(4-f luorophenyl)- 
methyl]-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethylhN-(2-pyrimidinyl)acetamide ethanedioate (1 2); mp. 
173.7- C (510). 

35 

Example 95 

A mixture of 2.9 parts of N-[2-[4-[[1 -(2-f urany Imethy I)- 1H-benzimidazol-2-yl]methyl>1 -piperidiny l]-ethyl> 
2-(methylamino)benzamide, 10" parts of acetic acid anhydride and 20 parts of water was stirred and heated 

40 for 3 hours at 100° C. The reaction mixture was cooled, water was added and the whole was made alkaline 
with ammonium hydroxide. The product was extracted with dichloromethane. The extract was dried, filtered 
and evaporated. The residue was purified twice by column chromatography over silica gel using each time 
a mixture of trichloromethane and methanol, saturated with ammonia (95:5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was converted into the ethanedioate 

45 salt in ethanol, yielding 0.2 parts (4.3%) of 2-(acetylmethylamino)-N-[2-[4-[[1-(2-furanylmethyl)-1H- 
benzimidazol-2-yl]-methyl]-1 -piperidiny l]ethyl]benzamide ethanedioate (2:5); mp. 146.8*C (511). 

Example 96 

so A mixture of 13.4 parts of 4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]methyl]-N-(phenylmethyl)- 
1-piperidineethanamine, 4 parts of poly(oxymethylene), 1 part of a solution of thiophene in methanol 4% 
and 120 parts of methanol was hydrogenated at normal pressure and at room temperature with 2 parts of 
palladium-on-charcoal catalyst5%. After the calculated amount of hydrogen was taken up, the catalyst was 
filtered off and the filtrate was evaporated. The residue was taken up in 4-methyl-2-pentanone. The solution 

55 was washed with water, dried, filtered and evaporated. The residue was converted into the ethanedioate salt 
in methanol. The salt was filtered off and dried, yielding 13.02 parts (68.3%) of 4-[[ 1 -[(4-f luoropheny I)- 
methyl]-1H-benzimidazol-2-yl]methyl]-N-methyl-N-(phenylmethyl)-1-piperidine-ethanamine ethanedioate 
(1:2); mp. 172.6' C (512). 



67 



EP 0 151 826 B1 



10 



A mixture of 10 Parts of /HMJ^J*^^ 
(phenylmelhyl)-1-piperidineethanam,ne and 120 parte ^ '™™J7 10 4. ^er the calculated amount of 
and at room temperature with 2 parts of P**™^?"^ «e was evaporated. The residue was 
hydrogen was taken up. the catalyst ^^3^ 
converted into 

y.]methyl>N-methyl1-piperidineethanam : ne^ 17 parts of sodium ^ydrog ^ ^ 

ethane, wai stirred and refluxed overnight The reason ^filtered and evaporated. The 

product was extracted with 4-methyl-2-pentanone^ The «^^.*S^lhane (50-^ by volume). The 
?esidue was crystailized from a mixture ^^^S^it 'r^^^Lo^^e^ 
oroduct was filtered off and dried, yielding 5.5 parts 1 1 " 1 U s4 . C(S . M v 



75 



20 



Example 97 

To a stirred mixture 



25 



30 



35 



40 



. nf 3 5 oarts of 24[H2-(4-met^^ 
loa surreu ....a W .3 of 3.5 parts ot * u i v ' nnrtionwise 0 5 Darts of a sodium hydnd- 

zimidazole and 18 parts of N.N-dimethylacetemide were added port.nw,se 05 parte ^ ^ ^ ^ 

e'dispersion 59.4% at room tem f^ e J^ in 9 parts of N.H- 

m inutes at 60'C. a section of 1.7 parts of ^ was 

dimethylacetamide was added dropw.se at 60 C /" e ^ ,r 'Xcted twice with 4-methyl-2-pentanone. The 
coded and poured into 150 parts of waten The tJJJS H^e residue w'as crystallized 
combined extracts were washed £ e ^Tas tittered off and dried, yielding 3.0 

srcsss S 2 4XoZ« 

zimidazole; mp. 1 09.3 * C (51 5). 

ethanedioate(1:2).monohydrate; mp. 166.2 -C (526). 
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Example 98 

Following the procedures described in example 18 there were also prepared: 

N "\ A ^ A 

A 



75 




R l-a 


A 1 =A 2 -A 3 =A 4 




527 


4-F-C 6 H 4 - 


CH=CH-CH=C ( OCH 3 ) 


20 


528 


4-F.C 6 H 4 - 


C ( OCH 3 ) =CH-CH=CH 




529 


4 - M 6V 


CH=C ( OCH 3 ) -C ( OCH 3 ) *CH 




530 




CH«C ( OCH 3 ) -CC1=CH 




531 


4-F-C eV 


CH=CC1-C ( OCH 3 ) «CH 


25 


532 


2-furanyl 


CH=CH-C(OCH 3 )*CH 




533 


2-furanyl 


CH=C ( OCH 3 ) -CH=CH 




534 


2-pyridinyl 


CH=CH-C ( OCH 3 )~CH 


30 


535 


2-pyridinyl 


CH=C ( OCH 3 )-CH=CH 




536 


4-F-C 6 H 4 - 


N=C(OCH 3 )-CH=CH 




537 


2-furanyl 


N=C(OCH 3 )-CH=CH 


35 


538 


2-pyridinyl 


N«=C ( och 3 ) -ch«<:h 



40 Example 99 

Following the procedures described in example 26 there were also prepared: 

45 CH -R 1 "* 

I 1 

SO ^A^ 



55 
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R 1 ' a 


a l«A 2 -A 3 »A 4 


5 


539 


4 Y C 6 4 


CH«CH-CH»C(OCH 3 ) 




C A ft 

540 


4 F C 6 4 


C(OCH 3 )=CH-CH-CH 




541 


4 F C 6 4 


ch-c(cx:h.)-c(och )-ch 




542 


/l— TP— C H — 1 


ch^(cx:h >-cci«ch 


70 


C A 1 

543 


A— F— C H • 


ch«cci-c(och 3 )«ch 




544 




CH»CH-C(OCH 3 )-CH 




545 


2-furanyl 


CH^C(OCH 3 )-CH=CH 


T5 




2-pyridinyl 


1 CH=CH-C(OCH 3 )-CH 




547 


2-pyridinyl 


1 CH«C(OCH 3 )-CH=CH 




548 


4-F-C 6 H 4 - 


1 N=C(OCH 3 )-CH=CH 


20 


549 


2-furanyl 


i N=C(OCH 3 )-CH=CH 


550 


2-pyridinyl 


1 N=C(OCH 3 )-CH=CH 



25 



Example 100 

" FCowing the procedures described in example 34 there were a.so prepared: 



30 



35 



I m l 

A V 2 
A 



AO 







A 1 =A 2_ A 3» A 4 


551 
552 
553 


4 -F-C 6 H 4 - 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 


CH=CH-CH«-C(OH) 
C(OH)=CH-CH=CH 
CH»C(OH)-C(OH)-CH 
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10 



15 



554 


4-r-c 6 V 


CH-C(0H)-CC1»CH 


555 


4-r-c 6 H 4 - 


CH»CC1-C(0H)«CH 


556 


2 -fur any 1 


CH»CH-C(OH>-CH I 


557 


2 -fur any! 


CH-C(OH)-CH-CH 


558 


2-pyridinyl 


CH-CH-C(OH)«CH 


559 


2-pyridinyl 


CH-C(OH)-CH-CH 


560 


4-F-C 6 H 4 - 


N-C(OH)-CH«CH 


561 


2-furanyl 


N-C(OH)-CH»CH 


562 


2-pyridinyl 


N-C(OH)-CH«CH 



20 Example 101 



Following the procedures described in example 46 there were also prepared: 



25 



CH -R 
■ 2 



1-a 



Ar-CH -CH^ 
2 2 



30 



N k 



35 












N° 


Ax 


R l-a 


A 1. A 2. A 3« A 4 




563 


4-CH O-C H 
3 o 4 


4 - F - C 6 H 4- 


CH=CH-CH=C(OH) 


40 


564 


4-CH_0-C_H 
3 6 4 


4-F-C^- 


CH=CH-C<OH)*CH 




565 


4-CH O-C-H. 
3 6 4 


4-F-C 6 H 4 - 


C(OH)=CH-CH«CH 




566 


4-CH 3 0-C 6 H 4 


4-F-C 6 H 4 - 


CH=C ( OH ) -C ( OH ) =CH 


45 


567 


4 - CH 3 6 - C 6 H 4 


4-F-C H - 
b 4 


CH=CC1-C ( OH ) «CH 




568 


4-CH,0-C,H. 
3 6 4 


4-F-C 6 H 4 - 


CH=C(OH)-CCl=CH 




569 


3,4-(CH 3 0) 2 -C 6 H 3 - 


4-F-C^- 


CH=CH-C(OH)=CH 


50 


570 


3,4-(CH 3 0) 2 -C 6 H 3 - 


4-F-C 6 H 4 - 


CH«C(OH)-CH=CH 


571 


3-CH 3 0-C 6 H 4 - 


4-F-C 6 H 4 - 


CH=CH-C(OH)~CH 




572 


3-CH 3 0-C 6 H 4 - 


4-F-C -H- 
6 4 


CH=C(OH)-CH=CH 




573 


4-CH 3 0-C 6 H 4 - 


2-f uranyl 


ch«ch-c(oh)-<:h 


55 


574 


4-CH 3 0-C 6 H 4 - 


2-furanyl 


CH*=C(OH)-CH=CH 
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575 I 


4-CH.O-C H - 

3 OH 




576 


4-CH.O-C H " 
3 © « 


5 


577 


4-CH-O-C H - 
3 o ^ 




578 


4-CH.O-C H - 
.5 o «* 




*79 


4-CH-O-C-H-- 
3 o * 


70 


JOU 


4-CH-O-C.H - 
3 o 4 




COT 

box 


* 3 6 4 




CQ? 


4-CH^O-C^H - 
^ 3 6 4 


75 




* 3 6 4 




DO** 


2-CH^O-C-H - 
* 3 6 4 




r QC 


** *^"3 6 4 




co A 


4-CH.O-C-H „ 
** 3 6 4 


20 


587 


4-CH 3 0-C 6 H 4 




588 


4-CH 3 0-C 6 H 4 • ' ' 




589 


4-CH 3 0-C 6 H 4 


25 


I 590 


4-CH 3 0-C 6 H 4 




j 591 


3,4-(CH 3 0) 2 -C 6 H 3 - 




1 592 


1 3,4-(CH 3 0) 2 -C 6 H 3 " 



30 



40 



i 3 °- l; 6 ,1 4 

3- CH 3 0-C 6 H 4 - 

4- CH 3 0-C 6 H 4 - 
4-CH 3 0-C 6 H 4 - 
4-CH 3 0-C 6 H 4 - 
4-CH 3 0-C 6 H 4 - 
4-CH 3 0-C 6 H 4 - 
■ 4-CH 3 0-C 6 H 4 ^ 

4-CH 3 0-C 6 H 4 - 
2-CH 3 0-C 6 H 4 - 
2-CH 3 0-C 6 H 4 - 



2-pyridinyl 
2-pyriainyl 
4-F-C 6 H 4 - 
2-pyridinyl 
2-furanyl 
4-P-C 6 H 4 - 
2-pyridinyl 
2-furanyl 
4-F-C 6 H 4 - 
4-P-C 6 H 4 - 
4-F-C 6 H 4 - 
4-P-C 6 H 4 - 
4-P-C 6 H 4 - 
4^C 6 H 4 - 
4-F-C 6 H 4 - 
4-F-C 6 H 4 " 
4-F-C 6 H 4 - 
4-P-C 6 H 4 - 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 
2-furanyl 
2-furanyl 
2-pyridinyl 
2-pyridinyl 
4-F-C 6 H 4 - 
2-pyridinyl 
2-furanyl 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 



CH-CH-C(OH)-CH 
CH-C(OH)-CH-CH 
H-CH-CH-CH 
W=CH-CH-CH 
H-CH-CB-CH 
N-C(OH)-CH-CH 
N=C(OB)-CH-CH 
N-C(0H)-CH-CU 
CH-CH-C(OH)-CH 
CH=C(OH)-CH-CH 
CH=CH-CH»C(OCH 3 ) 
CH=CH-C(OCH 3 )=CH 
C(OCH 3 )=CH-CH-CH 
C H=C(OCH 3 )-C(OCH 3 )-CH| 
CH=CCl-C(OCH 3 )-CH 

CH=C(OCH 3 )-CCl»CH 
CH-CH-C(OCH 3 )-CH 

CH=C(OCH 3 )-CH-=CH 

CH=CH-C(OCH 3 )=CH 

CH-C(OCH 3 )-CB-CH 

CH=CH-C(OCH 3 )-CH 

CH =C(OCH 3 )-CH=CH 
CH=CH-C(OCH 3 )=CH 
CH =C(0CH 3 )-CH=CH 
H -C(OCH 3 )-CH=CH 
H-C(OCH 3 )-CH-CH 

n =c(cx;h 3 )-ch-ch 

CH=CH-C(OCH 3 )-CK 
CH-C(OCH 3 )-CH-CH 



In a 



similar manner there were also prepared: 



50 



55 



L'-<CH. 



CH 
I 

N 




A 2 
i 3 
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n 


a Is &2 _ * 3_ * 4 


5 


604 


S 
XV 
HN H- 


2 


CH=C(OH)-CH=CH 


10 




0 








605 


A 

HN N- 

w 


2 


CH=CH-C(OH)=CH 


15 




O 










s 

HN N- 






20 


606 


2 


CH=C (OH )-C( OH )=CH 






s 

hjT^ n- 






25 


607 


3 


CH=C(OH)-CH=CH 


30 


608 


s 

HN N- 

O 


3 


CH=OJ-C(OH)=CH 


35 


609 


s 
JJ 

HN N- 


3 


CH=C(OH)-C<OH)=CH 


40 




$ 

\ — / 








610 


0 

>^ 
HN N- 


3 


CH=C(OH)-CH»CH 


45 











50 
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Example 102 

Following the procedures described in example 90 there were also prepared: 



N ' N \ 



1-a 

CH 2 -R 

A 1 ^ 2 
A 
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5 



75 



20 



25 



30 



35 



N 




«l-a 


a l=a2_* 3_*4 
A = A —A = A 


619 


4-HO-C H 


4-F-C H - 


CH=CH-CH=C(OH) 


620 


4-HO-C g H 4 


4 - F - C 6 H 4' 


CH=CH-C(OH)~CH 


621 


4-HO-C H 


4-F-C H - 


C(OH)«CH-CH»CH 


622 


4-HO-C 6 H 4 


4 " F " C 6 H 4" 


CH«C(OH)-C(OH)«CH 


623 


4-HO-C H 


4-F-C H- 


CH«CC1-C(0H)*CH 


624 


4-HO-C 6 H 4 


4 - F_C 6 H 4" 


CH=C(OH)-CCl=CH 


625 


3 ,4- (HO) -C,H - 


4 ' r_C 6 H 4" 


CH»CH-C(OH)=CH 


626 


3,4-(HO) 2 -C 6 H 3 - 


4-F-C 6 H 4 - 


CH«C(OH)-CH=CH 


627 


3-HO-C 6 H 4 - 


4"F-C 6 H 4 - 


CH«CH-C(OH)=CH 


628 


3-HO-C H - 


4_F_C 6 H 4" 


CH=C(OH)-CH=CH 


629 


4-HO-C 6 H 4 - 


2-f uranyl 


CH=CH-C(OH)»CH 


630 


4-HO-C 6 H 4 - 


2-f uranyl 


CH=C(OH)-CH=CH 


631 


4-HO-C 6 H 4 - 


2-pyridinyl 


CH=CH-C(OH)=CH 


632 


4-HO-C 6 H 4 - 


2-pyridinyl 


CH=<:<OH)-CH=CH 


633 


4-HO-C g H 4 - 


4 - F - C 6 H 4- 


N=CH-CH~CH 


634 


4-HO-C H - 


2-pyridinyl 


N=CH-CH~CH 


635 


4-HO-C 6 H 4 - 


2-f uranyl 


N-CH-CH-CH 


636 


4-HO-C.H.- 
6 4 


6 4 


N-C(OH)-CH~CH 


637 


4-HO-C 6 H 4 - 


2-pyridinyl 


N«C(OH)-CH=CH 


638 


4-HO-C 6 H 4 - 


2-f uranyl 


N=C(OH)-CH=CH 


639 


2-HO-C 6 H 4 - 


4-F-C 6 H 4 - 


CH*=CH-C(OH)=CH 


640 


2-HO-C 6 H 4 - 


4-F-C 6 H 4 - 


CH«C(OH)-CH=*CH 



40 

The useful antihistaminic properties of the compounds of formula (I) are demonstrated in the following 
test procedure. 

45 Protection of rats from compound 48/80-induced lethality. 

Compound 48/80, a mixture of oligomers obtained by condensation of 4-methoxy-N-methylben- 
zeneethanamine and formaldehyde has been described as a potent histamine releasing agent (Int. Arch. 
Allergy, 13, 336 (1958)). The protection from compound 48/80-induced lethal circulatory collapse appears to 

50 be a sirnpie way of evaluating quantitatively the antihistaminic activity of test compounds. Male rats of an 
inbred Wistar strain, weighing 240-260 g were used in the experiment. After overnight starvation the rats 
were transferred to conditioned laboratories (temp. = 21 ± 1 • C, relative humidity = 65 ± 5%). 
The rats were treated subcutaneously or orally with a test compound or with the solvent (NaCI solution, 
0.9%). One hour after treatment there was injected intravenously compound 48/80, freshly dissolved in 

55 water, at a dose of 0.5 mg/kg (0.2 ml/100 g of body weight). In control experiments, wherein 250 solvent- 
treated animals were injected with the standard dose of compound 48/80, not more than 2.8% of the 
animals survived after 4 hours. Survival after 4 hours is therefore considered to be a safe criterion of a 
protective effect of drug administration. 
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20 



25 



compounds on the effect of serotonin is examined. 
^^^^^ serotonin in the gastric lesion test. 

A Lesions induced by compound 48/80: 

Je „e<*.namln. and <°™* l *>*'£"?"" jSSthSSpound 4OT0 «MU con.fct.nt changas o. 

„« the mucosa, oorrasponding to araas ol MWM 9™*^" pipamparonn. spiperona. 

s«h as. to, mk. """TE^LST^ 

B. Method: 

• k„„ oon.ov\ n were starved overnight, water being available 
Male rats of a Wistar inbred strain. "'^J^^ g,™*™^ J suspen sion in aqueous 
ad libitum. The test compounds war e adm.mstered Jjj-^J*. nour later 5-l4-(di P henylmethy.)- 

all rats (dose: 1 mg/kg) except the "blank he rats were deC apitated and the stomachs 

Four hours after the intravenous 'nject.cn of ««P«*£^ ™ and contents (b|ood> fluid , food) 

were removed. Subsequently the ^^T^^J^^ZmO to + + + . 0 corresponding to complete 
STSTSS * -dish rough patches covering more 

40 than half the glandular area compounds of formula (I) the doses (in mg/kg 



30 



35 



45 



50 
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Compound 48/80 


gastric lesion . 






Compound 48/80 


gastric leslox 




Coop • 


lethality test in 


test 


C 


2ontp • 


lethality test in 


test 


5 


No* 


rats ED 50 In 


ro 50 in n 9/ )cg 


1 


«o. 


rats ED &0 in 


ED g0 in mgAg 






mgAg body weight body weight 






mgAg body weight body weight 




6 


0.04 


- 




103 


0.005 


0.16 


10 


23 


0.08 


- 




104 


0.08 


- 




25 


0.16 


- 




105 


0.01 


- 




34 


0.04 


0.63 




107 


0.04 


0.08 




40 


0.08 


- 




110 


0.02 


- 


15 


42 


0.02 


- 




112 


0.08 


- 




45 


0.04 


- 




113 


0.08 


- 




47 


0.08 


0.63 




115 


0.16 


- 


20 


48 


0.16 


- 




116 


0.16 


- 


50 


0.04 






117 


0.01 


- 




59 


0.02 


- 




118 


0.04 


0.63 




64 


0.04 


- 




123 


0.01 


- 


25 


66 


0.02 


- 




124 


0.04 


0.31 


81 


0.08 


- 




126 


0.04 


0.63 




82 


0.005 


0.63 




127 


0.08 


0.63 




83 


0.01 


- 




128 


0.16 


0.63 


30 


85 


0.01 






129 


0.16 


- 




86 


0.01 






130 


0.16 






89 


0.04 






131 


0.02 


0.16 




90 


0.01 


0.31 




133 


0.02 


0.16 




93 


0.04 






1<34 


0.04 






94 " 


4>v08 


0.63 




139 


0.08 






96 


0.04 






140 


0.04 






98 


0.04 






142 


0.02 




40 


99 


0.04 


0.31 




143 


0.04 


0.63 




100 


0.16 






144 


0.04 






101 


0.02 


0.31 










102 


0.02 


0.31 








45 
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70 



15 



20 



25 



30 



35 



40 



45 



145 
147 
149 

151 
152 
154 
158 
161 
162 
163 
164 
165 
166 
|167 
168 
[169 
1 170 
1 171 
173 
174 
175 
176 
1177 
178 
1 180 
181 
1 182 
1183 
ll84 
1186 
1187 
1189 
1198 



0.02 

0.08 

0.04 

0.02 

0.04 

0.08 

0.04 

0.04 

0.08 

0.02 

0.02 

0.02 

0.04 

0.01 

0.04 

0.02 

0.08 

0.08 

0.01 

0.01 

0.02 

0.04 

0.04 

0.02 

0.01 

0.04 

0i04 

0.01 

0.02 

0.04 

0.04 

0.02 

0.04 



0.16 



0.16 



0.31 



0.02 



0.63 



0.31 

0.31 

0.63 

0.63 
0.31 
0.31 
0.63 
0.08 



202 
203 
204 
205 
207 
208 
209 
214 
215 
216 
218 
219 
221 
224 
226 
228 
I 229 
232 
234 
,236 
! 238 
1243 
1244 
245 
248 
255 
256 
257 
258 
1259 
1260 
1261 
1262 



0.08 

0.04 

0.08 

0.08 

0.08 

0.04 

0.08 

0.08 

0.08 

0.04 

0.04 

0.08 

0.04 

0.04 

0.08 

0.04 

0.04 

0.08 

0.02 

0.08 

0.08 

0.04 

0.16 

0.02 

0.04 

0.16 

0.08 

0.02 

0.08 

0.08 

0.01 

0.08 

0.04 



0.08 
0.08 
0.63 
0.04 



0.04 
0.63 

0.08 

0.04 1 

■ 

0.01 ' 
0.63 



0.63 
0.63 



0.31 



0.63 



0.16 
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263 


0.04 


0.04 




352 


0.01 








264 


0.04 


0.63 




355 


0.08 






5 


265 


0.02 






356 


0.02 




0.08 




266 


0.04 






357 


0.02 




0.63 




268 


0.16 






361 


0.02 






10 


270 


0.08 






362 


0.08 




0.63 




272 


0.08 


0.63 




363 


0.04 








273 


0.01 


0.31 




364 


0*04 








274 


0.16 






365 


0.08 






15 


276 


0.04 


0.31 




366 


0.31 








283 


0.04 


0.63 




367 


0.16 




0.16 




290 


0.08 






368 


0.01 






20 


293 


0.08 






369 


0.04 








297 


0.08 






370 


0.02 








328 


. 0.16 


_ 




371 


0.16 




0.63 




329 


0.31 






372 


0.04 




0.16 


25 


330 


0.08 


0.16 




373 


0.08 








331 


0.04 


0.02 




374 


0.02 




0.02 




332 


0.08 


0.08 




376 


0.02 




0.63 


30 


333 


0.04 


_ 




377 


0.16 






334 


0.005 


0.31 




378 


0.04 








335 


0.02 


0.16 




379 


0.08 




0.31 




336 


0.01 


0.08 




380 * 


0.31 




0.63 


35 


338 


0.02 






381 


0.08 




0.16 




339 


0.01 






382 


0.08 




0.63 




340 


0.08 






383 


0.04 




0.16 


40 


342 


0.02 


0.16 




384 


0.08 




0.63 


344 


0.02 






385 


0.01 




0.08 




345 


0.08 






388 


0.16 








347 


0.08 


0.63 




390 


0.04 






45 


348 


0.04 


0.04 




391 


0.02 




0.02 




349 


0.08 






392 


0.02 




0.63 




351 


0.02 


0.08 




393 


0.08 
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466 
467 
468 
470 
472 
473 
477 
478 
479 
480 
489 
490 
491 
493 
495 
498 
499 
500 
501 
502 
504 
505 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
523 
524 



0.02 

0.04 

0.02 

0.04 

0.04 

0.02 

0.02 

0.02 

0.04 

0.02 

0.08 

0.31 

0.16 

0.08 

0.04 

0.08 

0.04 

0.01 

0.04 

0.08 

0.08 

0.04 

0.16 

0.08 

0.02 

0.02 

0.16 

0.08 

0.08 

0.02 

0.16 

0.16 

0.04 

0.16 



0.08 
0.63 



0.63 
0.04 



0.63 



0.04 
0.16 
0.16 
0.01 



0.16 
0.63 
0.04 

0.16 

0.16 



0.63 



0.31 
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compound, in base or acid-addition salt form, as the active ingredient is combined in intimate admixture 
with a pharmaceutical^ acceptable carrier, which carrier may take a wide variety of forms depending on the 
form of preparation desired for administration. 

These pharmaceutical compositions are desirably in unitary dosage form suitable, preferably, for administra- 

5 tion orally, rectally, percutaneously, or by parenteral injection. For example, in preparing the compositions in 
oral dosage form, any of the usual pharmaceutical media may be employed, such as, for example, water, 
glycols, oils, alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, elixirs 
and solutions: or solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents 
and the like in the case of powders, pills, capsules and tablets. Because of their ease in administration, 

to tablets and capsules represent the most advantageous oral dosage unit form, in which case solid 
pharmaceutical carriers are obviously employed. For parenteral compositions, the carrier will usually 
comprise sterile water, at least in large part, though other ingredients, for example, to aid solubility, may be 
included. Injectable solutions, for example, may be prepared in which the carrier comprises saline solution, 
glucose solution or a mixture of saline and glucose solution. Injectable suspensions may also be prepared 

is in which case appropriate liquid carriers, suspending agents and the like may be employed. 

In the compositions suitable for percutaneous administration, the carrier optionally comprises a penetra- 
tion enhancing agent and/or a suitable wettable agent, optionally combined with suitable additives of any 
nature in minor proportions, which additives do not introduce a significant deletorious effect on the skin. 
Said additives may facilitate the administration to the skin and/or may be helpful for preparing the desired 

20 compositions. These compositions may be administered in various ways, e.g., as a transdermal patch, as a 
spot-on, as an ointment. 

Acid addition salts of (I) due to their increased water solubility over the corresponding base form, are 
obviously more suitable in the preparation of aqueous compositions. 

It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 
25 unit form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
and claims herein refers to physically discrete units suitable as unitary dosages, each unit containing a 
predetermined quantity of active ingredient calculated to produce the desired therapeutic effect in associ- 
ation with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets (including 
scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or suspensions, 
30 teaspoonfuls, tablespoonfuls and the like, and segregated multiples thereof. 

"Active ingredient" (A.I.) as used throughout these examples relates to a compound of formula (I), a 
possible stereochemical ly isomeric form or pharmaceutical ly acceptable acid addition salt thereof. 

Example 98 : ORAL DROPS 

35 

500 Grams of the A.I. was dissolved in 0.5 liters of 2-hydroxypropanoic acid and 1.5 liters of the 
polyethylene glycol at 60-80 *C. After cooling to 30-40 *C there were added 35 liters of polyethylene glycol 
and the mixture was stirred well. Then there was added a solution of 1750 grams of sodium saccharin in 2.5 
liters of purified water and while stirring there were added 2.5 liters of cocoa flavor and polyethylene glycol 
40 q.s. to a volume of 50 liters, providing an oral drop solution comprising 10 milligrams of the A.I, per milliliter. 
The resulting solution was filled into suitable containers, 

Example 99 : ORAL SOLUTION 

45 9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were dissolved in 4 
liters of boiling purified water. In 3 liters of this solution were dissolved first 10 grams of 2,3-dihydrox- 
ybutanedioic acid and thereafter 20 grams of the A.I. The latter solution was combined with the remaining 
part of the former solution and 12 liters 1 ,2,3-propanetriol and 3 liters of sorbitol 70% solution were added 
thereto. 40 Grams of sodium saccharin were dissolved in 0.5 liters of water and 2 milliliters of raspberry and 

50 2 milliliters of gooseberry essence were added. The latter solution was combined with the former, water was 
added q.s. to a volume of 20 liters providing an oral solution comprising 20 milligrams of the active 
ingredient per teaspoonful (5 milliliters), The resulting solution was filled in suitable containers. 

Example 100 : CAPSULES 

55 

20 Grams of the A.I., 6 grams sodium lauryl sulfate, 56 grams starch. 56 grams lactose, 0.8 grams 
colloidal silicon dioxide, and 1.2 grams magnesium stearate were vigorously stirred together. The resulting 
mixture was subsequently filled into 1000 suitable hardened geiating capsules, comprising each 20 
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milligrams of the active ingredient. 
Example 101 : FILM-COATED TABLETS 
5 Preparation of tablet core 



70 



m „ea«« hun,KHied with a soh*on ol l J^^^SZmi. dried add sieved again. Then there 
in abou 200 milliliter ol waw The ^J^TTJZZ)«>VM«> ™9***> * The whole was 

ingredient. 



75 



20 



25 



30 



35 



Ta solution of 10 grams ^ 

solution of 5 grams of ethy. ^ ^"^Z^JSTn Grams of po.yethy,ene g.yco. was 
milliliters of dichloromethane and 2.5 mriWrters , v ££P ^ adde(j to ^ former and 

mo ,ten and dissolved Mn 75 ^«^g£S5^ * grams of po.yvinylpyrr^one and 30 
then there were added 2.5 grams ot mag k.,.2109) and the whole was homogenated. 

*ICiSSa°S , -.l. . ooa^ appare*s. 

Example 102 : INJECTABLE SOLUTION 

,8 Gra ms methyl 4-hydroxyhenzoate and 0, 9 ™y.^« "J 
0.5 liters of boiling water for injection- ^"^^^ to room temperature and 

lactic acid, 0.05 propylene glycol and 4 grams of the ^J™ 50 a mMon of 4 milligrams A.I. per 
3STS S^ZEZ «n a 9 nd filled in steri,e containers. 

Example 103 : SUPPOSITORIES 

3 6(ams A.I. was disced in a so,*n ^g^^S^^^ 
polygene giyool 400. 12 Srarns , ["^^^S^Ls obtained mixture was pour* onto 
~ |H :^.""c » -h 0OP«n,n 9 30 millfcrams - - — 



ingredient. 

40 Claims 

1. A chemical compound having the formula 



45 



L-N 




50 



pHarmacou^,!, aeoeptePie aoid ado*, sah or a possible aereoehemic* isomer* iomr «taot. 



v = /^-A3 = A* is a bivalent radical having the formula 



55 



a . 

A 1 

-CH = CH-CH = CH- (a-1), 
-N = CH-CH = CH- (a-2), 
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-CH = N-CH = CH- (a-3), 
-CH = CH-N = CH- (a-4) t or 
-CH = CH-CH = N- (a-5), 

wherein one or two hydrogen atoms in said radicals (a-1) - (a-5) may, each independently from each 
other, be replaced by halo, lower alkyl, lower alkyloxy, trifluoromethyl or hydroxy; 

R 1 is a member selected from the group consisting of hydrogen, alkyl, cycloalkyl, Ar 1 and lower 
alkyl substituted with one or two Ar 1 radicals; 

R 2 is a member selected from the group consisting of hydrogen and lower alkyl; 

B is CH 2 , O, S, SO or SCfe; 

L is a member selected from the group consisting of a radical of formula 
L 1 -C r H 2 r-T-C s H 2s - <b-1 ); and 
a radical of formula 

L^H^-T 1 -/^^ C b-2) 

wherein one or two hydrogen atoms in the bivalent radical -C s H 2s - may, each independently from 
each other, be replaced by halo, hydroxy, mercapto, isothiocyanato, isocyanato, lower alkyloxy, lower 
alkylthio, Ar 1 , Ar 1 0-, Ar 1 S-, Ar 1 S02-, or NR 3 R 5 ; and 

n is 0 or the integer 1 or 2; 

r and s are, independently from each other, 0 or an integer of from 1 to 6 inclusive; 
Tis-Y-or 

X 

II 

-Z-C-Y-; 

V is 

X 

II 

-z-c- 

or a direct bond; 

said Y being O, S, NR 3 or a direct bond; 
X being O, S, CH-NO2 or NR*; 
Z being O, S, NR 5 or a direct bond; and 

said R 3 being hydrogen, lower alkyl, (Ar 2 )lower alkyl, 2-lower alkyloxy-1 ,2-dioxoethyl or a radical of 
formula -C( = X)-R 6 , being hydrogen, lower alkyl, Ar 2 , Ar 2 -lower alkyl, lower alkyloxy, Ai^-lower 
alkyloxy, mono- or di(»ower alkyl)amino, Ar 2 -amino, Ar^lower alkylamino or Ar 2 -lower alkyl(lower alkyl)- 
amino; 

said R 4 being hydrogen, lower alkyl, cyano, nitro, Ar 2 -sulfonyl, lower alkylsulfonyl, lower alkylcar- 
bonyl or Ar 2 -carbonyl; and 

said R s being hydrogen or lower alkyl; 

wherein L 1 is a member selected from the group consisting of hydrogen; halo; hydroxy; lower 
alkyloxy; lower alkylthio; cyano; mercapto; isocyanato; isothiocyanato; Ar 1 ; Ar 1 -carbonyl; Ar 1 -sulfonyl; 
lower alkylsulfonyl; cycloalkyl being optionally substituted with up to two substituents each indepen- 
dently selected from the group consisting of lower alkyl, cyano and Ar 2 ; [ 10,11 -dihydro-5H-d ibenzo[a,d]- 
cyclohepten-5-ylidene]methyl; Het; and furan substituted with substituted lower alkyl; said substituted 
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Z-C t H 2t -Y- 



(c), 



Wh9 UsO or an integer of from 1 to 6 inclusive; and 



is hydrogen or lower alkyl; z or Y is a direct bond; and 

w JTTo. "so Cr™l, or lower alky, substituted with two tower 

2STJSSt"2 NR3. or T is -N(*)-C(=X)-Y or T is ^ ^ may also be amino, tower 

wrrtTa^^ bein9 oP ,on,y 

£££2 aTo&b^rTr Member* I carbocyclic or heterocyclic ring; 

and said Het may be unsaturated or partly on "^^TSI^ of phenyl, substituted phenyl. 

wherein W is a member selected from the JW^^J and P dl{l ower a.kytoxy)pyridinyl, 
naphthalenyl, thienyl. halothieny., lower *J22LdSTg£^ pyrazinyl. thiazolyl. imidazolyl. 
pyrrolyl, lower alkylpynolyl, furanyl, furanyl JSlIi wrth up to 3 substituents each 

lower alky.imidazo.yl; said substituted P'^^^S^TSo. cyano. trifluoromethyl. tower 
independently selected from the group con 2*^ hl ^ tower alkylsul- 

alkyl. lower alkyloxy. lower a.ky.th,o ^^^ZZ^ tZs^lL alkyl, a radical of 
fonyl, lower alkylsulfonyllower alkyl. ^^^^ ^ rt formute RiosCfcY-; wherein p 
formula R«-C p H 2p -Y-. a radical of formula J-Z-Ot"^ ^ con4Wn(| of amino, 

is an integer of from 1 to 6 inc '^^^ phenyl- 

toTaC^^^^ 

wherein R 10 is lower alkyl or Ar*; consisting of phenyl, substituted phenyl, thienyl 

wherein Ar* is a member selected from ^^nXSstHuted with up to three substituents 
. and furanyl. said substituted phenyl bemg ^[°J^™^" nitro cyano, trifluoromethyl, 
each independently selected from Zt^T^mo^^^.ca^^. 

r e ;sr c :^ * a strai9ht or branch ~" 

saturated hydrocarbon radical having ItoBca-bon atoms hereinabove, and the 

halo is fluoro. chloro. bromo or ,odo; alky. alky. . fe ^ ^ or 

higher homotogs thereof hav '"9 ^ 7*^ 'VcXn atoms ; cycloalkyl is cyclopropyl. cyclobutyl 

c^op^ **** * ^ alkanediy ' 

having from 1 to 6 carbon atoms; 

P '°ZZnl "a a radical of formula (b-1) wherein V ]**^ a ^l 
Yte other then a direct bond and Z and X are each ° » wherein Z and X 

is a radical of formula (b-2) wherein U is hydrogen and wherein t 
are each independently O or 8 . then r is ^not 0; ^ mercapt0 towe r 
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A compound according to claim 1 selected from 

1- e thyl-4-[2-[4-[[1-[(4-fluoropheny0^ .4- 

dihydro-5H-tetrazol-5-one; 

3-[(4-fluorophenyl)methyl]-2-[[1-[2-(4-m^ 

1 -[(4-f luoropheny l)methyl]-2-[[1 -[2-(4-morphollnyl)ethyl]^piperidinyl]-methyl]-1H-benzimida2ole; 
1 -[3-[4-[[1 -[(4-f luorophenyl)methy l]-1 H-benzimidazol-2-yl]oxy]-1 -piperidiny l]propy ,3-dihydro-2H- 
benzimidazol-2-one; 

6- [2-[4-[[3-(2-furanylmethyl)-3H-imidazo[4>b^ 
thiazolo[3,2-a]pyrimidin-5-oneT 

1- [3-[4-[[3-(2-furanylmethyl)-3m 
benzimidazoI-2-one; 

7- [2-[4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]methyl]-1-pip 
methyl-2H,6H-pyrimido[2,1-b][1,3]-thlazin-6-one; 

3-[2-[4-[[T-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]methyl]-1-pipen 

2- one; 

6- [2-[4-[[1-(2-furanylmethyl)-1^ 
thiazolo[3,2-a]pyrimidin-5-one; 

3- [2-[4-[[1-[(4-fluorophenyl)methyl]-^ 
pyrimidlnedione; 

3-[2-[4-[[1-(2-furanylmethylHH-be^ 

7- [2-[4-[[1 -(2-f urany Imethy H-benzimidazol-2-y l]methyl]-1 -piperidiny l]ethy IJ-3,4-dihydro-8-methy I- 
2H,6H-pyrimido[2,1 -b][1 ,3]thiazin-6-one; 

6^2-[4-[[1 -(2-f urany ImethylHH-benzim^ 

a]pyrimidin-5-one; 

6-[2-[4-[[3-(2-furanylmethyl)^ 

methyl-5H-thiazolo[3,2-a]pyrimidin-5-one; 

3-[3-[4-[[3-(2-furanylmethyl)-3m 

quinazolinedione; 

6- [2-[4-[[3-(2-furanylmethyl)-3H-imidazol[4,5-b]^^ 
thiazolo[3,2-a]pyrimidin-5-one; 
3-[2-[4-[[3-(2-furanylmethyl)-3H-imto^ 

2- one; 

3- [2-[4-[[1-(2-furanylmethy^ 
pyrimidinedione; 

7- [2-[4-[[3-(2-furanylmethyl)-3H-lmidazoI[4,5-b]pyridin-2-yl]methyl-1-piperidinyl]ethyl]-37-di ,3- 
dimethyl-1 H-purine-2,6-dionef~ 
3-[2-[4-[[3-[[4-fluorophenyi)methyl]-3H-imidazo[^^ 

4H-pyrido[1 ,2-a]pyrimidin-4-one; 
7^2-[4-[[3-(2-furanylmethyl)-3m 
methy l-2H,6H-pyrimidin[2,1 -b][1 ,3]-thiazin-6-one; 

3-[2-[4-[[3-(^furanylmethyl)-3H-imidazo[4.5-b]pyridin-2-yl]methyl]-1-pipe 
pyrido[1 f 2-a]pyrimidin-4-one; 

2-[[1 -[2-[(1 -ethy 1-1 H-tetrazol-5-y l)thio]ethy l]-4-piperidiny l]methy -[(4-f luoropheny l)methyl]-1 H- 
benzimidazole; 

1- [(4-fluorophenyl)methyl]-2-[[1-[2-(4-methyl-5-thlazolyl)ethyl]-4-piperidi 

2- [[4-[[1-[(4-fluorophenyl)methyl]-1H-te 
pyrlmidine; 

1 -[(4-f luorophenyl)methy l]-2-[[1 -[(imidazo[1 ,2-a]pyrldin-2-yl]methyl]-4-piperldiny l]methy l]-1 H- 
benzimidazole; 

3- [2-[4-[[1-(2-thienylmethyl)-1H-benzimldazol-2-yl]methyl]-1-piperidinyl]ethyl]-2,4(1H 
quinazolinedione; 

3-[2-[4-[[1-(4-thiazolylmethyl)-1H-benzimidazol-2-yl]methylh1-piperidinyl]ethyl]-2,4( 

quinazolinedione; 
3-[2-[4-[[1-(2-furanylmethylH^ 

quinazolidinedione; 

6-[2-[4-[[1-(2-furanylmethyl)-1H-benzimidazol-2-yl]methyl]-1-piperidinyl] ethyl]-3,7-dimethyl-5H-thiazolo- 
[3,2-a]pyrimidin-5-one; 

3-[2-[4-[[1 -(2-f urany lmethyl)-1H-benzimidazol-2-yl]methyl]-1-piperidinyl] ethyl]-2-methyl-4H-pyrido[1 .2- 
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methyl-4H-pyrido[1 ,2-a]pyrimidin-4-one; ullme thvlV1-DiDeridinyl]ethyl>2H-1-benzopyran-2-one; 

^Ul-(2-thienylmethyl)-1H-benz,m.dazol-2^ 
N-2Wl1-(4-thiazo.y.m^ 

6-amine; ,1 hu K^i^iH^nl-P-vllmethvl^^ 

purin-6-amine; K^imirtenl-2-vllmethy l>1 W 

1 .[(4-fluorophenyl)methyl]-2-Ui l<£ ^ pyn "™ » > ^ » rid invlVmethyll-1 H-benzimidazole; 
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piperidineethanamine; 
1 .[(4-f l uoro phenyl)methyl>2-[[1 ^ 
2,3-dihydro-2,2-dimethyl-3-[2-[4-[[3-(2-pyridinyIm^ 
piperidinyl]ethyl]-4(1H)-quinazolinone; 
5 9-[2-[4-[[1-[(4-fluorophenyl)methyl]-1H-ben^^ 
N-[2-[4-[[1-[(4-fluorophenyl)methyl]-^ 
N-[2-[4-[[1-[(4-fluorophenyl)methyl]-1H-^^ 

N-[2-[4-[[1-(2-furanylmethyl)-1 H-benzlmidazol-2-yl]methylH-P»pericliny^ 
furancarboxamide; 

10 N-[2-[4-[[1 -[(4-f luoropheny l)methy H-benzimidazol-2-y l]methy l]-1 -piperidiny l]ethy l]-N-(2-pyrimidinyl)- 
icetamide; 

N-[2-[4-[[1 -[(4-f luorophenyl)methy1]-1 H-benzimidazol-2-yl]methyl}-1 -piperidinyl]ethyl]-N-methyl-2- 
pyrimidinamine; 

and the pharmaceutical^ acceptable acid addition salts thereof. 

75 

3. A compound according to claim 1 wherein r is O and L 1 is hydrogen, hydroxy, lower alkyloxy, lower 
alkylthio, mercapto, Het, Ar\ cyanato, isothiocyanato or isocyanato. 

4. A chemical compound according to any of claims 1 to 3 for use as a medicine. 

20 

5. A pharmaceutical composition comprising an inert carrier and a pharmaceutical^ acceptable amount of 
a compound according to any of claims 1 to 3. 

6. A process for preparing a pharmaceutical composition, ch aracterized in that a therapeutically effective 
25 amount of a compound as claimed in any of claims 1 to 3 is intimately mixed with a suitable 

pharmaceutical carrier. 

7. A process for preparing a compound according to any of claims 1 to 3 characterized by u 

I reacting a piperidine of formula 

30 



35 




wherein X 1 is O, S or NH and W is a reactive leaving group, with a diamine of formula 

40 



45 




(III) 



in a reaction-inert solvent; 

II reacting a piperidine of formula 

50 



55 




(IV) 



with an intermediate of 
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1 
R 

1 1 •> 

E-tl 1, ^3 



K — ^\ 



of formula 



, „ a ^ o, »«» -M and E 2 Is a .» .. ^ 8 — "' 



or 

of formula (l-a); 
III. reducing an intermediate of formula 



* 2 



-6- 



, (VI) 

Ol J 3 



a) alkylating a compound ol torn* M<H* «t>«l» La ha5 *° """""^ * 

,) qi is -W and Q 2 is hydrogen; or w , js a reactive leaving 

> qi is -W* and OF is ^J^^^ 0. 8 or N*. thus preparing a 

Sound JtH* Sw«M ^ « 
£ QMS -CHa.-W< and Q 2 is a radical of formula 

V-(CH 2 ) n 

wnerein is a direct bond or thus preparing a compound of formula 



3 /"^V (i-b-l-b); 
T i _ r H -T -N / 
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or 

iv) Q 1 is a radical of formula -C r H 2r -T 4 H and Q 2 is W-C s H 2s -, wherein T* is O, S, NR 3 or -Z-C- 
( = X)-YS said Y 1 being O, S or NR 3 , thus preparing a compound of formula L 1 -C r H2 r -T*-C s H2 S - 
D(l-b-2); 

b) reductively N-alkylating a compound of formula H-D, (l-c-1), with a carbonyl-compound of 
formula L 2 " 3 = C = O (VIII), said L 2a = C = O being a compound of formula L 2 -H wherein a -CH2-, 
radical is oxidated to a carbonyl radical, in a reaction-inert solvent, thus preparing a compound of 
formula L 2 -D (l-b); 

c) reductively N-alkylating a compound of formula 
HN(R 3 )-C s H2s-D (l-d) 

with a carbonyl-compound of formula L 1 -(C r H 2r .i) = 0 (IX), said L 1 -(C r H 2M ) = 0 being a compound 
of formula U-CrH^-H wherein a -CH 2 - radical is oxidated to a carbonyl radical, in a reaction inert 
solvent, thus preparing a compound of formula L 1 -C r H 2r -N(R 3 )-C s H 2s -D (l-b-3); 

d) reductively N-alkylating an intermediate of formula L 1 -C r H 2r -N(R 3 )H (X) with a compound of 
formula 0 = (C s H 2s . 1 )-D (l-e), said 0 = (C s H 2s .i)- being a radical of formula H-C s H 2s -wherein a -CH 2 - 
radical is oxidated to a carbonyl radical, in a reaction-inert solvent, thus preparing a compound of 
formula (l-b-3); 

e) reacting a reagent of formula L 1 -C r H 2r -Z 1 H (XI) with a compound of formula X 2 = C = N-CsH^-D 
(l-f), wherein X 2 is O or S, in a reaction-inert solvent, thus preparing a compound of formula L 1 - 
C r H 2r -Z 1 -C( = X 2 )-NH-C s H 2s -D (l-b-4); 

f) reacting a reagent of formula L 1 -C r H 2r -N = C = X 2 (XII) with a compound of formula HY 1 -C s H 2s -D 
(l-c-4), respectively with a compound of formula H-D (l-c-1) or with a compound of formula 



in a reaction-inert solvent, thus preparing a compound of formula 
U-C r H 2r -NH-C( = X 2 )-Y 1 -C s H 2s -D, (l-b-5-a), 
respectively of formula 
L 1 -C r H 2r -NH-C( = X 2 )-D, (l-b-5-b), 
or of formula 




g) reacting a reagent of formula L 1 -C r H 2r -C(=X 2 )-0H (XIII) with (l-c-4), respectively with (l-c-1) or 
(l-c-5), in a reaction-inert solvent, if desired, after converting the OH group in (XIII) in a reactive 
leaving group or by reacting (XIII) with (l-c-4), respectively (l-c-1) or (l-c-5), in the presence of a 
reagent capable of forming esters or amides, thus preparing a compound of formula 

L 1 -C r H 2r -C( = X 2 )-Y 1 -C s H 2s -D, (l-b-6-a), 

respectively of formula 



L 1 -C r H 2r -C( = X 2 )-D, (l-b-6-b), 
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or of formula 

V (CH 2 ) n 

.• . /i^ -i\ or <l-c-5^ in the presence of a C=X generating 

L'-C r H2 r -Z 1 -C(=X)-r-C 8 H 2s -D. (l-b-7-a). 

respectively of formula 
l>C r H 2r -Z'-C(=X)-D. (l-b-7-b). 

or of formula 

^■c^wO" ° (I - b - 7 " c); 

V (CH 2 ) n 

0 reacting an alkene of formula L W *J alKenedivl-H of formula (XIV) with (,-c-D in a 
solvent, thus preparing a compound of formula 

L 1 -C r H 2r -T-lower alkanediyl-D, (l-g); 
j) reacting a reagent of formula 

A 

Ll - C r H 2r- T " C s'-2 H 2s'-4 ' 

(XV). with (.-c-1). in a reaction-inert solvent, thus preparing a compound of formula 

X.^ r H 2r -T-C s .. 2 H 2s ,. 4 -^ 2 - D C*». 

wherein wherein s' is an integer of from 2 to 6 inclusive; 
k) cyclizing an imidamide of formula 

23 

lower alkyl-0-- c cH-NH-C-K-D (XVI) 

lower aUeyl-0-"| t 

•21 '22 

R R 

,„ . waai ^ sow., m P~~ - an **d. *. M-kQ • «P— - 
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(I-i-D 



wherein R 2 \ R 22 and R 23 are, each independently, optional substituents of the imidazole ring; 

I) condensing a ketone of formula R 24 -CH(W)-C( = 0)-R 25 , (XVII), with a thioamide of formula H 2 N- 

C( = S)-K-D, (XVIII), in a reaction-inert solvent, thus preparing a compound of formula 




(I-i-2), 



wherein R 24 and R 25 are, each independently, optional substituents of the thiazole ring, or where 
in the compound of formula (l-i-2) said thiazolyl ring is condensed with a five- or six-membered 
hetero- or carbocyclic ring, R 2 * and R 25 taken together may form a radical of formula G 3 ; 
m) condensing a thioamide of formula R 26 -C( = S)NH 2 , (XIX), with a ketone of formula W-CHR 27 - 
(C = 0)-K-D, (XX), in a reaction-inert solvent, thus preparing a compound of formula 




wherein R 26 and R 27 are, each independently, optional substituents of the thiazolyl ring; 
n) reacting an amide or thioamide of formula 




(XXI) 



with a /C = X 2 generating agent, in a reaction-inert solvent, thus preparing a compound of 
formula 




(I-i-4); 
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o) cyclizing a urea or thiourea of formula 



x 2 



1 jT ,(XXII), 



5 2 



which in situ may be generated by reacting a reagent 



^ ^ - 2 

J. y N=c_x (xxiiD, 



;1 L 



X 



with an amine nreoarina a compound of formula 

H 2 N-K-D, (XXIV). in a reaction-inert solvent, thus preparing a 




p) condensing an aniline of formula 



^2 (XXV), 

C-NH-K-D 
»1 2 
X 



solvent, thus preparing a compound of formula 

M ^ Rl2 (i-i-S); 



q) condensing an aniline of formula 



& 



2 (XXVII). 
C-X 2 H 

5» 
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formula (l-i-5); 

r) condensing an aniline of formula 




(XXIX) , 



with an acetylene of formula CKNC-R 14 (XXX), in a reaction-inert solvent, thus preparing a 
compound of formula 




►-a 



s) condensing (XXIX) with a ketone of formula R u -C( = 0)-R 15 (XXXI), in a reaction-inert solvent, 
thus preparing a compound of formula 




t) condensing a reagent of formula 



, (XXXII), 



with a ketone of formula W-CH(R 16 )-C( = 0)-K-D (XXXIII), in a reaction-inert solvent, thus preparing 
a compound of formula 




u) condensing an amine of formula 




, (XXXIV), 



K-D 



with CS2, in a reaction-inert solvent, thus preparing a compound of formula 
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.3 y Y <X-^.= 



K-D 




v) reacting a reagent of formula R «-C( = NH)-W (XXXV) with an amine of formu.a 




in 



reaction-inert solvent, thus preparing a compound of formula 




K-D 



(I-i-10)5 



w) cyclodesulfurizing a thioamide of formula 



s 



* an M «*• — -* - — - 8 '"^^ •*** *" 

preparing a compound of formula 



* 18 



x) condensing an amine of formula 



20 



with a >C = X2 generating agent, in a reaction 
formula 



(XXXVIII) # 

•inert solvent, thus preparing a compound of 
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75 




<I-i-12); 



wherein K is a bivalent radical of formula 
w -C r H 2r -T-C s H 2s - (<j-1); 

or 



20 wherein D represents a radical of formula 




25 



30 and R 11 , R 12 f R 13 , R u , R 15 , R 16 , R 17 , R 18 , R 19 and R 20 are, each independently optional 

substituents of the previously described bicyclic radicals and G\ G 2 , G 3 , G* and G 5 are, each 
independently, optionally substituted bivalent radicals, selected so that they form, combined with 
the five- or six-membered heterocycle to which they are attached, a bicyclic Het-system; or 
optionally converting the compounds of formula (I) into each other following art-known grouptraus- 

35 formation procedures, and, if desired, converting the compounds of formula (I) into a 

therapeutically active non-toxic acid-addition salt form by treatment with an appropriate acid or, 
conversely, converting the acid-addition salt into the free base form with alkali; and/or preparing 
stereochemical^ isomeric forms thereof. 

40 Patentanspruche 

1. Chemische Verbindung mit der Formel 



45 



50 




(I), 



ein pharmazeutisch annehmbares Saureadditionssalz oder eine mogliche stereochemisch isomere 
Form hievon, worin: 
55 A 1 =A 2 -A 3 = A 4 einen zweiwertigen Rest mit der Formel 

-CH = CH-CH = CH- (a-1), 
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-N = CH-CH = CH- (a-2), 
-CH = N-CH = CH- (a-3), 
-CH = CH-N = CH- (a-4)oder 
-CH = CH-CH = N- (a-5) 

rf^hriH worin ein oder zwei Wasserstoffatome in diesen Resten <a-1) bis (a-5) jeweils unabMngjB 

Niederalky.. Niederailcyloxy. Trifiuormethyl oder Hydroxy ersetzt se,n 

k5n RMur ein Glied stebt, das aus der aus Wasserstoff. Alky.. Cycloalkyl. Ar' und durch ein oder zwei 
Ari R^ste substituiertem Niederalkyl bestehenden Gruppe ausgewahlt ist; 

" Mr ein aus der aus Wasserstoff und Niederalkyl bestehenden Gruppe ausgewahltes GI.ed steht, 
B fOr CH 2 . O. S, SO oder SO2 steht; 

L fOr ein Glied steht, das aus der aus einem Rest der Formel 

L 1 -C r H 2 r-T-CsH 2 s- ( b " 1 > 
und einem Rest der Formel 

v -(ca 2 ) n 

^'rrw^— in dem zweiwertigen Rest -C.H*- unabhSngig v^nander 
durch HaloTen ^Hydroxy. Mercapto. .sothiocyanato. .socyanato, Niedera.ky,oxy. N.edera.ky.th.o, Ar . 
Ar 1 0- Ar 1 S- Ar'SOsr oder NR 3 R 5 ersetzt sein konnen; und 



T fur -Y- oder 



X 
J 

-Z-C-Y- 



steht; 

T 1 die Bedeutung 



X 

a 

-z-c- 



hat oder eine direkte Bindung darstellt; 

wobei der Rest Y fur O. S, NR 3 oder eine direkte Bindung steht. 
X fUr O, S, CH-NO2 oder NR* steht; 

N *S^!S:^ 0»ano. Nitro, MM H—*— 
bonyl oder Ar 2 -Carbonyl bedeutet; und 
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Niederalkylthio; Cyano; Mercapto; Isocyanato; Isothiocyanato; Ar 1 ; Ar 1 -Carbonyl; Ar 1 -Sulfonyl; Niederal- 
kylsulfonyl; Cycloalkyl, das gegebenenfalls durch bis zu zwei Substituenten. jeweils unabhangig 
voneinander ausgewahlt aus der aus Niederalkyl, Cyano und Ar 2 bestehenden Gruppe, substituiert ist; 
[lO.II-Dihydro-SH-dibenzo-Ia.dJcyclohepten-S-ylidenJmethyl; Het; und Furan, das durch substituiertes 
5 Niederalkyl substituiert ist, bestehenden Gruppe ausgewahlt ist; wobei das substituierte Niederalkyl ein 
Niederalkyl ist, das mit einem Glied substituiert ist, das aus der aus Hydroxy, Mercapto, Niederalkyloxy, 
Niederalkylthio, Aminoniederalkylthio, Ar 2 -Oxy und einen Rest der Formel 



w 




(c) 



bestehenden Gruppe ausgewahlt ist, 
75 worin: t fur 0 Oder eine ganze Zahl von 1 bis einschliefilich 6 steht; 
und R 7 Wasserstoff Oder Niederalkyl bedeutet: 

mit der Matfgabe, da/3 dann. wenn in diesem Rest der Formel (c) t den Wert 0 hat, Z oder Y eine 
direkte Bindung bedeutet; und 

wenn r den Wert 0 hat, L 1 auch Niederalkenyl, Ar 1 -Niederalkenyl oder durch zwei Niederalkyloxyre- 
20 ste substituiertes Niederalkyl bedeuten kann; und 

wenn r den Wert 0 hat und T fQr NR 3 steht, oder T fur -N(R 5 )-C( = X)-Y Oder T fur -N(R 5 )-C(=X)- steht, 
L 1 auch Amino. Niederalkylamino oder Ar 1 -Amino bedeuten kann; und 

wenn r den Wert 0 hat und T fur -N(R 5 )-C( = X)-Y oder T 1 fur -N(R 5 )-C( = X)- steht, L 1 auch Nitro 
bedeuten kann; 

25 wobei Het fur einen gegebenenfalls substituierten funf- oder sechsgliedrigen heterocyclischen Ring 
steht, der gegebenenfalls mit einem gegebenenfalls substituierten funf- oder sechsgliedrigen carbocy- 
clischen oder heterocyclischen Ring kondensiert ist; 

und worin Het ungesattige oder teilweise oder vollstandig desattigt sein kann; 

worin Ar 1 fur ein Glied steht, das aus der aus Phenyl, substituiertem Phenyl, Naphthalinyl, Thienyl, 

30 Halogenthienyl, Niederalkylthienyl, Pyridinyl, Mono- und Di(niederalkyloxy)pyridinyl, Pyrrolyl, Niederal- 
kylpyrrolyl, Furanyl, durch Niederalkyl substituiertem Furanyl, Pyrazinyl, Thiazolyl, Imidazolyl und 
Niederalkylimidazolyl bestehenden Gruppe ausgewahlt ist; wobei das genannte substituierte Phenyl ein 
Phenyl ist, das mit bis zu 3 Substituenten, jeweils unabhangig voneinander aus der aus Halogen, 
Hydroxy, Nitro, Cyano, Trifluormethyl, Niederalkyl, Niederalkyloxy, Niederalkylthio, Mercapto, Amino, 

35 Mono-und Di(niederalkyl)amino, Niederalkylsulfonyl, Niederalkylsulfonylniederalkyl, Phenylniederalkyl- 
sulfonyl, Phenylsulfonylniederalkyl, einem Rest der Formel R 8 -C p H 2p -Y-, einem Rest der Formel R 9 -Z- 
C( = X)-Y- und einem Rest der Formel R 10 SO2Y- bestehenden Gruppe ausgewahlt, substituiert ist; worin 
p eine ganze Zahl von 1 bis einschliefllich 6 bedeutet und R 8 fur ein aus der aus Amino, Cyano, 
Phenylaminocarbonyl, Mono- und Di(niederalkyl)aminocarbonyl, Niederalkyloxycarbonyl, Phenylniede- 

40 ralkyloxycarbonyl, 4-Morpholinylcarbonyl, 1-Piperidinylcarbonyl, 1-Pyrrolidinylcarbonyl und Niederalke- 
nyl bestehenden Gruppe ausgewahltes Glied ist; worin R 9 fur ein aus der aus Wasserstoff- Niederalkyl 
und Ar 2 bestehenden Gruppe ausgewahltes Glied steht; mit der Maflgabe, da/3 dann, wenn R 9 
Wasserstoff bedeutet und Y ehe andere Bedeutung als eine direkte Bindung hat, Z nicht fUr O oder S 
steht; und worin R 10 Niederalkyl oder Ar 2 bedeutet; 

45 worin Ar 2 fur ein aus der aus Phenyl, substituiertem Phenyl, Thienyl und Furanyl bestehenden 

Gruppe ausgewahltes Glied steht, wobei das substituierte Phenyl ein Phenyl ist, das gegebenenfalls 
durch bis zu drei Substituenten, jeweils unabhangig voneinander ausgewahlt aus der aus Halogen, 
Hydroxy, Nitro, Cyano, Trifluormethyl, Niederalkyl, Niederalkyloxy, Niederalkylthio, Mercapto, Amino, 
Mono- und Di(niederalkyl)-amino, Carboxyl, Niederalkyloxycarbonyl und (Niederalkyl)-CO bestehenden 

so Gruppe, substituiert ist; 

worin Niederalkyl einen geraden oder verzweigtkettigen Gesattigten Kohlenwasserstoffrest mit 1 bis 6 
Kohlenstoffatomen bedeutet; 

Halogen fOr Fluor, Chlor, Brom Oder lod steht; Alkyl Niederalkyl reste gema/3 vorstehender Definition 
und dereh hohere Homologe mit 7 bis 10 Kohlenstoffatomen einschlieflt; Niederalkenyl eine geraden 
55 oder verzweigtkettigen Kohlenwasserstoffrest mit 2 bis 6 Kohlenstoffatomen bezeichnet; Cycloalkyl fOr 
Cyclopropy, Cyclobutyl, Cyclopentyl oder Cyclohexyl steht; Niederalkandiyl einen zweiwertigen gera- 
den oder verzweigtkettigen Alkandiylrest mit 1 bis 6 Kohlenstoffatomen bedeutet; 
mit der MaBgabe, dai3: 
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, wenn L ©t"0 Rest tier *«- M^'SS-- * - * 
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benzimidazo! ; 

1 - [(4-Fluoropheny l)methyl]-2-[[1-[2-(4-m^ ; 

2- [[4-[[1 -[(4-Fluoropheny l)methyl]-1 H-benzimida2ol-2-yl]methyl]-1-piperidinyl]methyl]imida2o-[1 ,2-a]- 
pyrimidin ; ~~ 

1 -[(4-Ruorophenyl)methyl]-2-[[1 -[(imidazo[1 ,2-a]pyridin-2-yl)methyl]-4-piperidinyl]methyl]-1 H- 
benzimidazol ; . ~~ 

3- [2-[4-[[1-(2-ThienylmethylH^^ 
chinazolindion; 

3-[2-[4-[[1 -(4-Thiazo 
chinazolindion; 

3-[2-[4-[[1-(2-Furanlymethyl)-1^ 
chinazolidindion; 

6-[2-[4-[[1-(2-FuranylmethyI)-1H-benzimidazol-2-yl]methyl]-1-piperidtny ethyl]-3,7-dimethyl-5H-thiazolo- 
[3,2-a]pyrimidin-5-on ; ~~ 

3-[2-[4-[[1 -(2-Furanylmethyl)-1 H-benzimidazol-2-y l]methyl]-1 -piperidinyl] ethyl]-2-methyl-4H-pyrido[1 ,2- 
a]pyrimidin-4-on ; 

3-[2-[4-[[1-(2-Furanylmethyl)-1H-benzimidazol-2-yl]methylh1-piperi 
chinazolindion; 

3-[2-[4-[[3-[(4-Fluorophenyl)methyl]-3H-imidazol[4^ 
(1 H,3H)-chinazolindion; ~~ 

2- Methy l-3-[2-[4-[[1 -(2-thienylmethy l)-1 H-benzimidazol-2-y l]methy l]-1 -piperidinyljethy l]-4H-pyrido[1 ,2-ah 
pyrimidin-4-on ; 

67,8,9-Tetrahydro-2-methyl-3-[2-[4-[[1-(4-thi^ 
ethyl]-4H-pyrido[1 ,2-a]pyrimidin-4-on ; 

67,8,9-Tetrahydro-2-methyl-3-[2-[4-[[H 
ethylHH-pyido[1 ,2-a]pyrimidin-4-on ; 

3- [2-[4-[[i -[(4-Fluoropheny l)methy H-benzimidazol-2-yl]oxy ]-1 -piperidiny IJethy lh6 t 7,8,9-tetrahydro-2- 
methyl-4H-pyrido[1 f 2-a]pyrimidin-4-on~; 

3- [2-[4-[[T-(4-Thiazolylmethyl)-1 H-benzimidazol-2-yl]methyl]-1 -piperidiny IJethy lh2H-1 -benzopyran-2-on ; 
2-[[2-[4-[[1 -[(4-Fluorophenyl)methyl]-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethyl]aminoMOH)- 
pyrimidinon ; ~~ 

N-[2-[4-[[1 -[(4-Fluorophenyl)methyl]-1 H-benzimidazol-2-yl]thio]-1 -piperidinyl]ethyl>2-py rimidinamin ; 
N-[2-[4-[[1 -(2-Furanylmethyl)-1 H-benzlmidazol-2-yl]methyl]-1 -piperidinyl]ethyl>2-pyrimidinamin ; 
N-[2-[4-[[1-(2-ThienylmethylHH-ben^ ; 
N-[2-[4-[[1 -(4-Thiazolylmethyl)-TH-benzimidazoI-2-yl]methyl]-1 -piperidinyl]ethyl]-2-pyrimidinamin ; 
N-[2-[4-[[3-(2-Furanylmethyl)-3H^midazo[4,5-b]py^^^ ; 
N-[2-[4-[[3-(2-Thienylmethyl)-3H-im^ ; 
N-[2-[4-[[1 -(4-Pheny Imethy l)-1 H-benzimidazol-2-y IJmethy l]-1 -piperidiny l]ethy l>2-py rimidanimin ; 
N-[2-[4-[[1-[(4-Fluorophenyl)methyl>1l^ 
pyrimidinamin ; 

N-[2-[4-[[3-[(4-Fluorophenyl)me^ 
pyrimidinamin ; ~~ 

N-[2-[4~[[1 -[(4-Fluorophenyl)methy!]-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethyl]-9-methyl-9H- 
purin-6-amin ; ~~ 

N-[2-[4-[[1 -[(4-Fluoropheny l)methyl]-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethy l]-9H-purin-6-amin ; 
N-[2-[4-[[1 -[(4-Fluoropheny l)methyl]-1 H-benzimidazol-2-yl]methyl]-1 -piperidiny l]ethyl]-8,9-d imethy I-9H- 
purin-6-amin ; ~~ 

N-[2-[4-[[1-[(4-Fluorophenyl)methylHI^ ; 

N-[2-[4-[[3-[(4-Fluorophenyl)methylh3H-imidazo[4,5-b]pyridin-2-yl]methyl]-1-pip 

pyrimidinamin ; ~~ 

6-Chlor -N-[2-[4-[[1 -[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethyl]-3-pyrida- 
zinamin ; ~~ 

2- Chlor -N-[2-[4-[[1 -[(4-f luoropheny l)methy H-benzimidazo!-2-y l]methy -piperidiny i]ethyl]-6-methyl- 

4- pyrimidinamin ; 

3- [2-[4-[[1 -[(4-Fluorophenyl)methyl]-1 H-benzimidazol-2-yl]methy -piperidinyl]ethyl]-2-oxazolidinon ; 
1-[(4-Fluorophenyl)methyl]-2-[[1-[2-(2^yrimidinyloxy)ethyl]-4-piperidinyl]oxy]-1H-benzimidazol ; 
1-[(4-Fluorophenyl)methyl]-2-[[1-[2-(2-pyri ; 

1 -(2-Furany lmethyl)-2-[[1 -[2-(2-pyrimidinyloxy)ethy l]-4-piperidiny l]methyl]-1 H-benzimidazol ; 
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10 



15 



20 



25 



30 



35 



SJS^ny,^ 

ethanamin; rr r/> <0 th „, A thi^ 0 lvhethvlH-P»peridinyl]methyl>lH-benzimidazol , 

. .. n hat und L 1 for Wassefstoff. Hydroxy. niederalkyloxy. 

■ -sasaissss---- 
. <_»—.——«—'-*■ — -.-—•*— 

I. Umsetzen eines Piperidins der Formel 



45 



50 



2 



i^ „„ofShin« Leavina-Gruppe bedeutet, mit einem 
worin * tor 0. 8 oder NH steht und W eine reakt.onsfah.ge Leavng * 

Diamin der Formel 



55 



100 



EP0 151 826 B1 




in einem reaktions-inerten Losungsmittel; 
10 II. Umsetzen eines Plperidins der Formel 




mit einem Zwischenprodukt der Formel 

20 

1 
R 

» 1 0 

E 1_J a 3 m 



in einem reaktions-inerten Losungsmittel, worin: 

a) E 1 einen Rest der Formel -B-M bedeutet, worin M Wasserstoff Oder ein Alkalimetall Oder 
30 Erdalkalimetall bezeichnet und E 2 einen Rest der Formel -W darstellt; Oder 

b) E 1 einen Rest der Formel -W bezeichnet und E 2 einen Rest der Formel M-B darstellt; Oder 

c) E 1 einen Rest der Formel -CFfe-W darstellt und E 2 einen Rest der Formel -M bedeutet, unter 
Ausbildung einer Verbindung der Formel 




Oder 

d) E 1 einen Rest der Formel -M bezeichnet und E 2 einen Rest der Formel -CH 2 W darstellt, unter 
45 Ausbildung einer Verbindung der Formel (l-a); 

III. Reduzieren eines Zwischenproduktes der Formel 



* 2 

50 



h <vi) 

55 

in einem reaktions-inerten Losungsmittel; und gewunschtenfalls Uberfuhren der Verbindungen der 
Formel (I) ineinander durch 
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51 SSTt rn^~n^ - L Ma^. d* » » Waasararo, varacb- 
den ist, und worin 

T2-c s H 2s -D (l-b-1-a); Oder 

Hi) Qi fur -CHzrW 1 stent und Q 2 einen Rest der Formel 

bedeutet. worin T3 eine direkte Bindung oder ZMC=X>- darste.lt. unter Ausbildung einer 
Verbindung der Formel 



Verbindung der Formel L, '^'][*.^^"PJJ"^2L fil H . D mit einer Carbonylverbindung 

Ausbildung einer Verbindung der Formel L^D (l-b); 
c) reduktives N-Alkylieren einer Verbindung der Formel 

HN(R 3 )-C s H 2s -D (l-d) 

Si, 0 -wK52 H Crboo y ,.ea, o**r, «. „ elneu, reaWuna-,,^ 
Losungamittel un,s. Ausbildung ^^^"^''^f'^, v«bindung d» Formal 

ume, Ausbildung ulnar Verbirrdung da, M L £^,y* *M^nur Sarbindun, dar F«mal 



der Formel 



HN -4— D (I-c-5) 
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in einem reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 
L 1 -C r H 2r -NH-C( = X^-CshWD (l-b-5-a) 
bzw. der Formel 

L 1 -C r H 2r -NH-C( = X*)-D (l-b-5-b) Oder der Formel 



L 1 -^ r H 2r ~NH-C ( =X 2 ) -N D (I-b-S-c) 7 

^(CH ) 
2 n 

g) Umsetzen eines Reagens der Formel L 1 -C r H 2f -C( = X 2 )-OH (XIII) mit (l-c-4) bzw. mit (l-c-1) oder 
(l-c-5) in einem reaktions-inerten Losungsmittel, gewunschtenfalls nach Oberfuhren der OH- 
Gruppe in (XIII) in eine rekationsfahige Leaving-Gruppe oder durch Umsetzen von (XIII) mit (l-c-4) 
bzw. (l-c-1) oder (l-c-5) in Anwesenheit eines zur Ausbildung von Estern Oder Amiden befahigten 
Reagens unter Bereitung einer Verbindung der Formel 

L 1 -C r H 2r -C( = X 2 )-Y 1 -C s H 2s -D (l-b-6-a) 

bzw. der Formel 

L n -C r H 2r -C( = X*)-D (l-b-6-b) 

oder der Formel 



1,^"— C -C(=X 2 )-/ V" D <I-b-6-c); 
r 2r \ / 

< C Vn 



h) Umsetzen von (XI) mit (l-c-4) bzw. (l-c-1) oder (l-c-5) in Anwesenheit eines C = X-bildenden 
Mittels in einem reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 

U-CrH^-Z'-Cf = XK^-CsHzs-D (l-b-7-a) 

bzw. der Formel 

L 1 -C r H 2r -Z l -C( = X)-D (l-b-7-b) 
oder der Formel 




I* X -C H -Z 1 ~C(=X)-N -) — D (I-b-7-c); 
r 2r v 

^(CH 2 ) n 

i) Umsetzen eines Alkens der Formel L 1 -C r H 2r -T-Niederalkendiyl-H der Formel (XIV) mit (l-c-1) in 
einem reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 

L 1 -C r H 2r -T-Niederalkandiyl-D (l-g); 
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j) Umsetzen eines Reagens der Formel 



A 

„ 0^1) in anon, L8sun9sn.it.ol un te , ***Mg *- V««n*»9 *» 

Formel 

T l_ rr -*_c H ,-CH-CH 9 -D <X-h) , 
x 2r s f — 2 2s f — 4 t 2 

Y H 

worin s' eine ganze Zah! von 2 bis einschlieBlich 6 bedeutet; 
k) Cyclisieren eines Imidamids der Formel 

23 

Niederalkyl-o — c ch-ot-c-k-d ( rvi) 

Niederalkyl-o • i 

I 21 I 22 

in einem reaktions-inerten Losungsmitte. in Anwesenheit einer Saure unter Ausbi,dung einar 
Verbindung der Formel 




worin R» R 22 und H» ieweils unabhangig voneinander fakultative Substituenten des .midazolrin- 
ges bedeuten; haaa-p/ = OVR 25 (XVII) mit einem Thioamid der 



Verbindung der Formel 



R 2 i_ .^S^ ^K-D 



i- N 

worin m und R* iewei, unabhangig 7™ ^ 

bedeuten, oder wenn in der Verb,ndung * ^ *2£^E^H" zusammen einen 
sechsgliedrigen hetero- oder carbocycl.schen Ring kondens.ert .St. k 

Rest der Formel G 3 bedeuten konnen; R26 _ C( = s)NH 2 (XIX) mit einem Keton der Formel 

»^Kr^^— ine^ — — — - 



bindung der Formel 
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R / S v^R 

N L K-D 

worin R 26 und R 27 jeweils unabhangig voneinander fakultative Substituenten des Thiazolylringes 
bedeuten; 

n) Umsetzen eines Amids Oder Thioamids der Forme! 



R 11 
I 

KH 

(XXI) 



X 

mit einem ✓ C = X 2 -bildenden Mittel in einem reaktionsinerten Losungsmittel unter Ausbildung 
einer Verbindung der Formel 




o) Cyclisieren eines Harnstoffs Oder Thiohamstoffs der Formel 



x 2 

all 
NH-C-NH-K-D 
(XXII), 
C-W 



der in situ durch Reagieren eines Reagens 



a 2 
N=C=X 

Si"* 



(XXIII) 



mit einem Amin H 2 N-K-D (XXIV) gebildet werden kann, in einem reaktions-inerten Losungsmittel 
unter Ausbildung einer Verbindung der Formel 
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p) Kondensieren eines Anilins der Forme! 



QC 



C-NH-K-D 
X 

e- Formel R«COOH (XXVI) oder einem reaktionsfShigen Derivat hievon in einem 




q) Kondensieren eines Anilins der Formel 



5» 



m » *. Annid «. Ferere, gm ^ *- res-dions-ineden 

unlet Aesbildung einet VetbindutH) det Formel <h-5>. 
r| Kondensieren eines Anilins det Fcstnel 



13 

NH-R (XXIX) 
1 C-KU-K-D 



* elnere Ace*** de, Fottnel CH.C*- <XXX, ,n einstr, re^ineden LO sunosre«re, unre, 
Ausbildung einer Verbindung der Formel 
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s) Kondensieren von (XXIX) mit einem Keton der Formel R u -C( = 0)-R 15 (XXXI) in einem 
reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 




mit einem Keton der Formel W-CH(R 16 )-C( = 0)-K-D (XXXIII) in einem reaktions-inerten L5sungs- 
mittel unter Ausbildung einer Verbindung der Formel 




u) Kondensieren eines Amins der Formel 




(XXXIV) 



. K-D 

mit CS2 in einem reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 

3~\^S SH 
G I H (I-i-9); 

K-D 

v) Umsetzen eines Reagens der Formel R 19 -C( = NH)-W (XXXV) mit einem Amin der Formel 




(XXXVI) 



in einem reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 
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18 

T 2C-D 
w) CyclodesuKurieren eines Thioamids der Formel 



18 



II 

S 



mit einem entsprechenden AlKylMogenid. Metalloxid Oder MetaHsalz in einem reattons-inerten 
SsuTgsmS u'ter Ausbildung einer Verbindung der Forme. 



R 18 
1 

_ K.-D 

H 



x) Kondensieren eines Amins der Formel 



20 
OT-R 



(XXXVIII) 



mB >C*mmm Mine, in «. c^ns-i^en USsungsmittol M Au*^ 

einer Verbindung der Formel 



20 
K 



v jl N-K- 



(I-i-12) , 



worin K einen zweiwertigen Rest der Formel 

-C r H2 r -T-C s H 2s - (d-1); 

oder 



- 1 t d " 2) 

-r 2r \ / . 



V -(CH 2 ) n 



darstellt; 

worin D fur einen Rest der Formel 

108 



EP0 151 826 B1 



5 




to steht und R 1 \ R 12 , R 13 , R u , R 15 f R 16 , R 17 , R 18 , R 19 und R 20 jeweils unabhangig voneinander 

fakultative Substituenten der zuvor beschriebenen bicyclischen Rest sind und G\ G 2 , G 3 . G* und 
G 5 jeweils unabhangig voneinender gegebenenfalls substituierte zweiwertige Reste darstellen, die 
so ausgewahlt sind, dafl sie in Kombination mit dem funf- Oder sechsgliedrigen Heterocyclus, an 
den sie gebunden sind, ein bicyclisches Het-System ausbilden; oder gewunschtenfalls Umwan- 

75 deln der Verbindung der Formel (I) ineinander nach bekannten Gruppentransformationsverfahren 

und gewunschtenfalls Oberfiihren der Verbindungen der Formel (I) in eine therapeutisch wirksa- 
me, nicht-toxische Saureadditionssalzform durch Behandlung mit einer entsprechenden Saure, 
Oder umgekehrt Umwandeln des Saureadditionssalzes in die freie Basenform mit Alkali; und/oder 
Bereiten stereochemisch isomerer Formen hievon. 

20 

Revendications 

1. Un compost chimique presentant la formule : 



25 



30 




un de ses sels d'addition d'acide pharmaceutiquement acceptables ou un de ses 6ventuels isomeres 
du point de vue stereochimique, dans laquelle: 
35 A 1 = A 2 -A 3 = A* est un radical bivalent presentant la formule 

-CH = CH-CH = CH- (a-1), 

-N = CH-CH = CH- (a-2), 

40 

-CH = N-CH = CH- (a-3), 

- CH = CH-N = CH- (a-4) ou 

45 -CH = CH-CH = N- (a-5). 

ou un ou deux atomes d'hydrogene dans lesdits radicaux (a-1) - (a-5) peuvent etre remplaces, chacun 
independamment les uns des autres, par un groupe halo, alkyle inferieur, alkyloxy inferieur, trifluorome- 
thyle ou hydroxy; 

so R 1 est un Element choisi dans le groupe constitue par I'hydrogene, des radicaux alkyle, cycloalkyle, 

Ar 1 ou alkyle inferieur substitue par un ou deux radicaux Ar 1 ; 

R 2 est un element choisi dans le groupe constitue par Thydrogene et les radicaux alkyle inferieur; 
B est CH 2 , O, S, SO ou SO2; 

L est un element choisi dans le groupe constitue d'un radical de formule 

55 

L 1 -C r H 2r -T-C s H 2s (b-1);et 
un radical de formule 
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lb-2) 

< c Vn 



s^rsr sir. ~ " • - nrw: - 



T est -Y- ou 



T 1 est 



II 

-Z-C-Y-; 



-z-c- 



ou une liaison directe; 

ledit Y etant O. S, NR 3 ou une liaison directe 
X etant O, S. CH-NOz ou NR* ; 



a eiaiu vy, v», »#. ■ — - • 

Z etant O. S. NR 5 ou une lia.son directe; et 2-alkyloxy inferieur- 

ledit R* etant de I'hydrogene, un radical alkyle interieur, cy- 

„ , a -.^i,, inferieur-carbonyle ou Ar'-carbonyle; et 

^eS'*^ par , nydrogene. un radical Mo. 

dans laquelle V est un element cho.s. dans ^^^Zoo^o, isothiocyanato. Ar\ W- 
hydroxy. alkyloxy inferieur, alkylthio inteneur, f^^^SS^i * <* s ech6ant ' SubStitU§ 
carboSe; Ar'-sulfonyle; alkyle ^^^Z^ ,e groupe constitue par les 
avec jusqu'a *»™ «*»«i-r^ ^X^lS^l53S5SSES«l*dl cyc.ohepten-5-y.idene]methy^ 
radicaux alkyle inteneur, cyano et tf^JMl d.hy oro ^ un rad|Ca) 

Met, et furane substitue par un constitue par les radicaux hydroxy. 



R 7 




(c) 



Cans laquelle: t est 0 ou un nombre entier de 1 a 6 y compris; et 

^ * — « < est °- a,ors z ou Y constitue une 

of "sf ot'plut etre ega.ement un radical alcenyle inferieur, a.ceny.e inferieur Ar' ou alkyle inferieur 
substitue par deux radicaux alkyloxy inferieur; et 
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lorsque r est O, et T est -NR 3 , ou T est -N(R S )-C( = X)-Y ou T 1 est -N(R 5 )-C( = X)-, L 1 peut etre 
egalement un radical amino, alkyl-amino inferieur, ou Ar 1 -amino; et 

lorsque r est O. et T est -N(R S )-C( = X)-Y ou T 1 est - N(R 5 )-C( = X)-, L 1 peut etre egalement un radical 
nitro; ledit Het etant un noyau hSterocyclique a cinq ou six elements. substitu6 le cas £cheant, qui est 
facultativement condense avec un noyau het£rocyclique ou carbocyclique a cinq ou six elements, 
£ventuellement substitue; 

et ledit Het peut etre insature ou bien partiellement ou completement sature; 

dans laquelle Ar 1 est un €l£ment choisi dans le groupe constitu§ par les radicaux phenyle, phenyle 
substitue, naphtalenyle, thienyle, halothienyle, alkylthienyle inferieur, pyridinyle, mono- et di(alkyloxy 
inferieur) pyridinyle, pyrrolyle, alkylpyrrolyl inferieur, furanyle, furanyle substitue par un radical alkyle 
inferieur, pyrazinyle, thiazolyle, imidazolyle, alkylimidazolyl inferieur; ledit phenyl substitue etant du 
phenyle substitue par jusqu'a 3 substituants, choisi chacun independamment dans le groupe constituS 
des radicaux halo, hydroxy, nitro, cyano, trifluoromethyle, alkyle inferieur, alkyloxy inferieur, alkylthio 
inferieur, mercapto, amino, mono- et di(alkyle inferieur) amino, alkylsulfonyle inferieur, alkyl (inferieur) 
sulfonyl-alkyle (inferieur), ph6nyl-alkyl (inferieur) sulfonyle, phenyl sulfonyl-alkyle inferieur, un radical de 
formule R 8 -C p H 2p -Y-, un radical de formule R 9 -Z-C( = X)-Y-, et un radical de formule R 10 SO2Y-; dans 
laquelle p est un nombre entier de 1 a 6 y compris, et R 8 est un element choisi dans le groupe 
constitue des radicaux amino, cyano, phenyl aminocarbonyle, mono- et di(alkyle inferieur) aminocarbo- 
nyle, alkyl (inferieur) oxycarbonyle, phenylalkyloxy (inferieur) carbonyle, 4-morpholinylcarbonyl, 1- 
pip£ridinylcarbonyle, 1-pyrrolidinylcarbonyle, et alcenyle inferieur; dans laquelle R 9 est un element 
choisi dans le groupe constitu£ des radicaux hydrogene, alkyle inferieur et Ar 2 , sous la condition que, 
lorsque R 9 est de Phydrogene et Y est different d'une liaison directe, alors Z n'est pas O ni S; et dans 
laquelle R 10 est un radical alkyle inferieur ou Ar 2 ; 

ou Ar 2 est un element choisi dans le groupe constitue par les radicaux phenyle, phenyle substitue, 
thienyle et furanyle, ledit phenyl substitue etant un radical phenyle substitue, le cas echeant, par 
jusqu'a 3 substituants choisis chacun independamment dans le groupe constitue par les radicaux halo, 
hydroxy, nitro, cyano, trifluoromethyle, alkyle inferieur, alkyloxy inferieur, alkyle (inferieur) thio, mercap- 
to, amino, mono- et di(alkyle inferieur) amino, carboxyle, alkyloxy (inferieur) carbonyle et (alkyle 
inferieur)-CO; ou le radical alkyle inferieur est un radical hydrocarbone sature a chaTne droite ou 
ramifiee, presentant de 1 a 6 atomes de carbone; 

le radical halo est du fluor, du chlore, du brome ou de Piode; les radicaux alkyle comprennent des 
radicaux alkyle inferieur, tels que definis ci-dessus, ainsi que leurs homologues de rang superieur 
presentant de 7 a 10 atomes de carbone; le radical alcenyle inferieur est un radical hydrocarbone h 
chaTne droite ou ramifiee, presentant de deux h six atomes de carbone; le radical cycloalkyte est du 
cyclopropyle, cyclobutyle, cyciopentyle ou cyclohexyle; le radical alcanediyle inferieur est un radical 
alcanediyle bivalent & chaTne droite ou ramifiee, presentant de 1 a 6 atomes de carbone; 
sous la condition que: 

i) lorsque L est un radical de formule (b-1) dans laquelle L 1 est de Phydrog&ne et dans laquelle T est 
-Z-C( = X)-Y- ou Y est different d'une liaison directe et Z et X represented independamment O ou S, 
alors r n'est pas O; ou 

lorsque L est un radical de formule (b-2) dans laquelle L 1 est de Phydrogene et dans laquelle T est 
(Z-C( = X)- ou Z et X represented chacun independamment O ou S, alors r n'est pas O; 

ii) Lorsque L est un radical de formule (b-1) dans laquelle L 1 est un radical halo, hydroxy, alkyloxy 
inferieur, mercapto, alkylthio inferieur, isocyanato, isothiocyanato, ou Het connect^ & C r H2 r sur un 
atome d'azote, et ou r est O, alors T est une liaison directe ou un radical -C( = X)-Y-; ou lorsque L 
est un radical de formule (b-2) dans laquelle L 1 est un radical halo, hydroxy, alkyloxy inferieur, 
mercapto, alkylthio inferieur, isocyanato, isothiocyanato ou Het connecte a C r H 2r sur un atome 
d^ote, dans laquelle r est O, alors T 1 est un radical -C( = X)-; 

iii) lorsque L est un radical de formule (b-1) ou T est Y, ledit Y etant different d'une liaison directe, 
ou dans laquelle T est -Z-C( = X)-Y-, ou Y est different de Y, s n'est pas O. 

Un compose selon la revendication 1 choisi parmi les: 

1 -ethy l-4-[2-[4-[[1 -[(4-fluoroph6ny l)methy l]-1 H-benzimidazol-2-yl]-methy l]-1 -piperidinyl]ethyl]1 ,4-dihydro- 

5H-t6trazol-5-one; 

3-[(4-f luoropheny l)methy l]-2-p ^ 

pyridine; 

1-[(4-fluorophenyl)methyl]-2-[[1-[2-[4-morpholinyl)ethyl]-4-piperidinyl]-methylh 

1-[3-[4-[[l -[(4-f luorophenyl)methyl]-1H-benzimidazol-2-yl]oxy]-1-piperidinyl]propyl]-1,3-dihydro-2H- 
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benzimidazole; ^thi a7 oivl^thvlM-piperidinyl]methyl]-lH-benzimidazole; 

^™™^^^^ <,H ' WU '" 
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pyrimidin-4-one; 

6/73,9-tetrahydro-2-methyl-3-^ 
ethyl]-4H-pyrido[1,2-a]pyrimidin-4-one; 
673,9-t§trahydrc^2-m6%^ 
ethylMH-pyrido[1,2-a]pyrimidin-4-one; 

3-[2-[4-[[1 -[(4-f luoroph6nyl)methyl]-1 H-benzimidazol-2yl]oxy]-1 -pip^ridinyl]ethyl]-6,7,8,9-t6trahydro-2- 
methyl-4H-pyrido[1,2-a]pyrirnidin-4-one; 

3- [2-[4-[[1 -(4-thiazolylm6thyl)-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]£thylh2H-1 -benzopyran-2-one; 
2-[[2-[4-[[1 -[(4-f luoroph<§nyl)methyl]-1 H-benzimidazol-2-yl]methyl]-1 -pip<§ridinyl]ethyl]amino]-4(1 H>- 
pyrimidinone; 

N-[2-[4-[[1 -[(4-f luorophenyl)m6thyl]-1 H-benzimidazol-2-yl]thio]-1 -piperidinyl]6thyl]-2-pyrimidinamine; 
N-[2-[4-[[1 -(2-f uranylm£thyl)-1 H-benzi midazol-2-y I ]m£thyl]-1 -piperidiny l]ethyl]-2-pyrimidinamine; 
N-[2-[4-[[1 -(2-thieny Imethy I)- 1 H-benzi midazol-2-y l]methyl]-1 -piperidiny l]6thy l]-2-py rimidinamine; 
N-[2-[4-[[1 -(4-thiazoly Im6thy l)-1 H-benzimidazol-2-y IJmethy -pip6ridinyl]ethyl]-2-pyrimidinamine; 
N-[2-[4-[[3-(2-furanylmethyl)-3H-imtf 
N-[2-[4-[[3-(2-thienylm6thyl)-3H-imidazo^ 

N-[2-[4-[[1 -(4-pheny Imethy l)-1 H-benzimidazol-2-y l]methyl}-1 -piperidiny l]6thy Ih2-pyrimidinamine; 
N-[2-[4-[[1 -[(4-f luoroph£nyl)methyl]-1 H-imidazo[4,5-b]pyridin-2-yl]-m£thylH -piperidinyl]ethyl]-2- 
pyrimidinamine; 

N-[2-[4-[[3-[(4-fluorophenyl)methyl]-3H-^^ 
pyrimidjnamine; 

N-[2-[4-[[1-[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-yl]methylH-pi^ 
6-amine; 

N-[2-[4-[[1-[(4-fluorophenyl)methyU^^ 

N-[2-[4-[[1 -[(4-f luorophenyl)methyl]-1 H-benzi midazol-2-y I]m6thy l}-1 - piperidinyl]ethyl}-a9-dimethyl-9H- 
purin-6-amine; 

N-[2-[4-[[1 -[(4-f luorophenyl)methyl]-1 H-benzimidazol-2-yl]m6thyl]-1-piperidinyl]ethylh2-pyrimidinarnine; 

N-[2-[4-[[3-[(4-fluoroph 

pyrimidinamine; 

6-chloro-N-[2-[4-[[1 -[(4-f luorophenyl)methyl]-1 H-benzimidazol-2-yl]-r™§thyl]-1 -piperidinyl]ethylh3- 
pyridazinamine; 

2- chloro-N-[2-[4-[[1-[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-ylhm£thyl]-1-pipe^ 

4- pyrimidinamine; 

3- [2-[4-[[1 -[(4-f luorophenyl)m6thyl]-1 H-benzi midazol-2-y IJmethy l}-1 -piperidinyl]ethyl]-2-oxazolidinone; 
1 -[(4-f luoropheny!)methyl]-2-[[1 -[2-(2-pyrimidiny loxy)ethy l]-4-pip4ridinyI]oxy]-1 H-benzimidazole; 

1 -[(4-f luorophenyI)methyl}-2-[[1 -[2-(2-pyrimidiny loxy)ethyl]-4-piperidinyl]methyl]-1 H-benzimidazole; 
1 -(2-furany Imethy l)-2-[[1 -[2-(2-pyrimidinyloxy)ethyl]-4-piperidinyl}-methyll-1 H-benzimidazole; 
N-[2-[4-[[1 -(2-thi<§ny Imethy l)-1 H-benzi midazol-2-y IJmethy l]-1 -piperidiny IJethy I]- 1 H-imidazo[4,5-c]pyridin- 
2-amine; 

N-[2-[4-[[3-(2-furanylmethyI)-3H-imidazo[4,5-]pyridin-2-yl]methylh 
pyridin-2-amine; 

N-[2-[4-[[1 -(2-f uranylmethy l)-1 H-benzimidazol-2-y l]methyl]-1 -piperidinyl]6thyl]-1 H-imidazo[4,5-c]pyridin- 

2- amine; 

N-[2-[4-[[1 -(phenylmethy l)-1 H-benzimidazol-2-y l]methyl]-1 -piperidinyl]ethy l]-1 H-imidazo[4,5-c]pyridin-2- 
amine; 

3- amino-N-[2-[4-[[1 -[(4-f luoropheny l)methy H-benzimidazol-2-yl]-methyl]-1 -pip£ridinyl]ethylh2- 
pyrazinecarboxamide; 

4- [[1 -[(4-f luoropheny l)methy l]-1 H-benzimidazol-2-y l]methyl]-N-(1 H-imidazol-2-y l)-1 - 
pipgridineethanamine; 

2-[[2-[4-[[1 -[(4-f luoropheny l)methyl]-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]Sthyl]amino]-4- 
thiazolecarboxylate d'ethyle; 

4-[[1 -[(4-f luoropheny l)m§thyl]-1 H-benzimidazol-2-y l]methyl]-N-(4-m§thyl-2-thiazolyi)-1 - 
piperidineethanamine; ~~ 

1 -[(4-f luoropheny l)methyl]-2-[[1-[2-(2^ H-benzimidazole; 

2,3-dihydro-2,2-dimethyl-3-[2^ 

piperidinyl]-4(1 H)-quinazoline; 

9-[2-[4-[[1-[(4-fluoroph6nyl)methyl]-1 H-benzi midazol-2-y IJmethy I]- 1 -piperidiny I ]ethy I ]-9H-purine-8-thiol; 
N-[2-[4-[[1 -[(4-f luorophenyl)methyl]-1H-benzimidazol-2-yl]methyl]-1 -piperidiny l]6thyl]-3-pyridazinamine; 
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10 3. Un 



d'add*- <fp<*» ph»™ce**™a. 

i r oet n at 1 1 est de I'hydrogene, un radical hydroxy, 



que medicament. 



15 

5. 



20 



25 



30 



35 



I'""" 

, un p,oc^ pouf p*~ up -» IW - — — ' » * ~" ~ " 

ce que , 
I on fait reagir une piperidine de formule 

I Vb-c-w (rr). 



oans iaqueHe X> est O. S ou NH et W est un groupe partant reac*, avec une diamine de formuie 



R 1 



I 1 

T I s UII) 

40 Ad- 



rians un solvant inerte dans les conditions de reaction; 
II on fait reagir une piperidine de formule 



45 



\— / (IV) 



avec un intermediate de formule 



55 
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dans un sotvant organique inerte, dans lequel: 

a) E 1 est un radical de formule -B-M dans laquelle M est de I'hydrogene ou un m6tal alcalin ou 
bien un metal alcalino terreux et E 2 est un radical de formule -W; ou 

b) E 1 est un radical de formule -W et E 2 est un radical de formule M-B; ou 

c) E 1 est un radical de formule -CH 2 -W et E 2 est un radical de formule -M, en preparant un 
compose de formule 




(l-a); 



ou 

d) E 1 est un radical de formule -M et E 2 est un radical de formule -CH 2 W, en preparant ainsi un 
compost de formule (l-a); 
III. on rSduit un intermediate de formule 




dans un solvant inerte dans les conditions de reaction; et, si on le souhaite, convertir les composes 

de formule (I) les uns dans les autres en: 

a) alkylant un compose de formule CP-D (l-c) avec un reactif de formule L 1 -Q 1 (VII) dans un 
solvant approprie, en preparant ainsi un compost de formule L 2 -D (l-b), dans laquelle L 2 presente 
la signification d£finie ci-dessus pour L, sous la- condition qu'il soit different de Thydrogfene et 
dans laquelle 

i) Q 1 represente -W et Q 2 est de rhydrogene; ou 

ii) Q1 est -C r H 2r -W 1 et Q 2 est un radical de formule HT^-CsHW, dans laquelle W 1 est un groupe 
partant reactif et T 2 est O t S, NR 3 ou -Z 1 -C( = X)-Y- i ledit Z 1 etant O, S ou NR 5 , en preparant 
ainsi un compost de formule L 1 -C r H 2 rt 2 -C s H 2 s-D (l-b-1-a); ou 

iii) Q 1 est -CrKfer-W 1 et Q 2 est un radical de formule 

V_(CH 2 ) n 

dans laquelle T 3 est une liaison directe ou Z 1 -(C = X)-, en preparant ainsi un compose de 
formule 
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\_(CH 



2>n 



(i-b-1-b); 



M <* est un radical de formula H et est W-C.H*, ou T* est OJ J. 

(=5^YS ledit V tent O. S ou NR 3 , en preparant ainsi un compose de formule L C,H» T* 

conditions de reaction, en preparant ainsi un compose de formule L*-D (l-b). 
c) en alkylant en N. par reduction un compose de formule 

HN(R 3 )-C s Ha s -D (l-d) 

Hr-C S H2 S -D (l-c-4). respectivement avec un compose de formule H-D (I c l) ou av 
compose de formule 

X -(CH 2 ) n 

( ,-c-5) dans un solvent inerte dans to. conditions de reaction en preparant ainsi un compose de 
formule 

U-C r H 2r -NH-C( = X 2 )-Y 1 -C s H 2s -D. (l-b-5-a) 
ou bien de formule 
U'C r H 2r -NH-C( = X^-D, (l-b-5-b), 
ou de formule 



Or' 
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apres conversion du groups OH dans (XIII) en un groupe reactif partant ou en faisant rSagir (XIII) 
avec (l-c-4), respectivement (l-c-1) ou (l-c-5), en presence d'un reactif susceptible de former des 
esters ou des amides, en preparant ainsi un compose de formule 

L 1 -C r H 2r -C( = X^-CsHWD (l-b-6-a). 

ou bien de formule 

L 1 -C r H2r-C( = X?)-D t (l-b-6-b) 

ou de formule 



L 1 -C r H 2r 



-C(=X 2 ) 



-a 



D (l-b-6-c); 



h) en faisant r6agir (XI) avec (l-c-4), ou bien (l-c-1) ou (l-c-5) en presence d'un agent donnant 
naissance a C = X dans un solvant inerte sous les conditions de reaction, en preparant ainsi un 
compose de formule 

U-CrKbr-Z 1 -^ = X)-Y'-C s H 2s -D, (l-b-7-a), 
ou bien de formule 
L 1 -C r H 2r -Z 1 -C( = X)-D, (l-b-7-b), 
ou de formule 



L^C-r^-Z^C^X)-*/ ^ — D (i-b-7-c); 

\cH 2 ) n 



i) en faisant r§agir un alcene de formule U-C r H2r-T-alcene (inferieur) diyl-H de formule (XIV) avec 
(l-c-1 ) dans un solvant inerte dans les conditions de reaction, en preparant ainsi un compose de 
formule 

^-CrHzr-T-alcanediyle (inferieur)-D, (l-g); 
j) en faisant r§agir un reactif de formule 

Ll - C r"2r- T - C s'-2 H 2s'-4 /\ . (XV), 



avec (l-c-1) dans un solvant inerte dans les conditions de reaction, en preparant ainsi un compose 
de formule 

L 1 -C r Hz r -T-C s ..2H 2s .4-CH-CH2-D (l-h), 
dans laquelle 

S 1 est un nombre entier de 2 a 6 y compris, 
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k) on cyclise un imidamide de formule 

23 

alkyle inferieur-O^^ i ^ 



alkyle inferieur-O-^Ul J» 



dans un sonant inede dans ,s colons de reason en presence .un acide. eh prepare, ainsi 
un compose de formule 




du cycle imidazole; 

I) en condensant une cetone de formule H2N . C(=S )-K-D, (XVIII), dans un 



pouvant former un radical de formule G*. C( = S v NH2 pox), avec une cetone de formule W- 



ainsi un compose de formule 



^t_j[ K _ 0 (I-i-3) 

uans lacuel, R 26 et R 27 represent^ c h acun independammen, des su^ants facultatifs du 



Ten SSStfr un amide ou un tnioamide de formule 



R 11 



nr 



\_y^-KH-K-D (XXI) 

x 2 
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avec un agent donnant naissance h / C = X 2 , dans un solvant inerte dans les conditions de 
reaction, en prdparant ainsi un compose de formule 



10 




(I-i-4); 



o) en cyclisant une uree ou une thiouree de formule 



75 



20 



X 

a ll 
NH-C-NH-K-D 
c-w 

qui, in situ, peut etre produit en faisant reagtr un reactif 



(XXII), 



25 



30 



aN=C=X 4< 
C -W 



x A 



(XXIII) , 



avec une amine H 2 N-K-D, (XXIV), dans un solvant inerte dans les conditions de reaction, en 
prgparant ainsi un compose de formule 



35 



AO 



Nn^X 




N-K-D 



p) en condensant une aniline de formule 



(I-i-4-a); 



45 



HH 2 

C-NH-K-D 

!! 2 



(XXV) 



50 



avec un acide de formule R 12 COOH (XXVI), ou bien un deriv6 reactif de celle-ci, dans un solvant 
inerte dans les conditions de reaction, en preparant un compose de formule 



55 




(I-i-5); 
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q) en condensant une aniline de formule 




KH 

2 

C-X 2 H 

«2 
X 



(XXVII) , 



dans un solvant inerte dans les conditions 
7^ pr^am ainsi un compose de formula (l-i-5); 
r) en condensant une aniline de formule 



avec un amide de formule R"-C(=0)-NH-K-D (XXVIII) 



(XXIX) 



C-NH-K-D 



de formule CH-C-R" (XXX), dans un solvant inerte dans les 




15-a 



(I-i-6); 



a »«. OCX.X) avec une cetone de formule R«-C(=0)-R« (XXXI) dans un solvant 
J£ dTlSion. en preparant ainsi un compose de formule 




(I-i-7); 



t) en condensant un reactif de formule 

<» II (XXXII), 
\ 

avec une cetone de formule W-CH(R-)-C( = 0)-K-D (XXXH.) dans un solvant inerte dans les 
Sons ?e reaction, en preparant ainsi un compose de formule 
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li is 



(I-i-8); 



u) en condensant une amine de formule 



10 



15 



(XXXIV) , 



K-D 

avec CS2, dans un solvant inerte dans les conditions de reaction, en preparant ainsi un compost 
de formule 



20 



25 




SH 



(I-i-9); 



K-D 



v) en faisant reagir un reactif de formule R 19 -C( = NH)-W (XXXV) avec une amine de formule 



30 



K-D 



(XXXVI) , 



35 



dans un solvant inerte dans les conditions de reaction, en preparant ainsi un compose de formule 



40 




K-D 



(I-i-10); 



45 



50 



w) en cyclo-d§sulfurant un thioamide de formule 



-HH-R 



18 



(X 

V_^A- NH-C-K-D 
I! 



S 



(XXXVII) , 



55 



avec un halogenure d'alkyle, un oxyde metallique ou un sel metallique appropries dans un solvant 
inerte dans les conditions de reaction, en preparant ainsi un compose de formule 
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R 18 



Our 



x) en condensant une amine de formule 



5 Y 



20 

OT - R (XXXVIII), 



avec un agent produisant du C=X*. dans un solvant inerte dans les conditions de reaction, en 
preparant ainsi un compose de formule 



20 

R 

*^;* 2 (I-i-12); 



v > H-K-D 



dans laquelle K est un radical bivalent de formule 
-CHzr-T-CsHas- (d-1); ou 



: H 

r 2r v / 



X -(CH 2 ) n (d-2); 



dans laquelle D represente un radical de formule 



A 2 

A A 



ru^uL^facultatifs des radicaux ZZZ2£Z£~£2** 
represented, chacun '"^^^^^ elements auxquels ils sent 

de fagon qu'ils torment, combines avec '^rocycle • ^cinq imposes de formule 

relies, un systeme bicyclique Het ; ou le cas echeant r^^ST* groupe!, connus dans la 
(l) , eS uns dans les autres en suivant les processus ^^^o^ s Tformule (1) sous une 
technique anterieure, et. si on le souhaite, en ^^^^^^ les traitant avec un 
forme de sels d'addition d'acide. non tox,ques. *%£»£Z^ m fo rme de base libre 



mique, de ceux-ci 
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